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BRINGING SPACE DOWN TO EARTH 


Marquardt's successful accomplishments in the aero/space 
field are supported by unique testing and laboratory facili- 
ties, created especially to sustain and extend advanced re- 
search and development activities. Reproducing extreme 
space environments on earth permits testing to be performed 
economically under rigidly controlled conditions. When 
applied in conjunction with Marquardt’s aero/space research 
and development programs, these facilities provide a com- 
plete capability for producing advanced systems of proven 
performance and extreme reliability. 

Small scale airbreathing engines and rockets can be tested 
to Mach 11 and 160.000 feet altitude for intervals of 180 
seconds using many propellants including liquid hydrogen 
and liquid air. Aerodynamic models, combustion chambers, 
and refractory metals and compositions can be tested in the 
plasma-driven hyperthermal test cells at intervals as long 
as 30 seconds at 16,000 feet per second and altitudes to 
300.000 feet, or above 99.98 percent of the earth's atmos- 
phere. Airbrcathing engines up to 6 feet in diameter can 


be tested continuously to Mach 0 at 145,000 feet. The skillful 
exploitation, arrangement, and operation of facilities and 
laboratories for such testing enhance and speed successful 
completion of Marquardt’s projects. 

Devoted to finding the most economical solutions to 
aero/space problems, test facilities typify yet another aspect 
of the Marquardt Mission. 

Creative engineers and scientists are needed. 
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AUXILIARY POWER FOR 
MINUTEM AN’S THREE STAGES 

The U. S. Air Force’s Minuteman, first of the solid propellant 
powered ICBM's, introduces numerous design and operational 
features unavailable in its first generation counterparts. End result 
is a smaller, lighter, less complex and lower cost missile. 
COMPACT DESIGN — Typical of these advances is the highly 
integrated APU design developed for all three missile stages by 
Vickers under contract to Autonetics, a division of North Ameri- 
can Aviation, Inc. A significant saving in package weight and 
envelope is provided by immersing the hydraulic pump com- 
pletely within its self pressurizing reservoir. 

APPLICATION FLEXIBILITY— An important design feature is 
the ability of the hydraulic pump to be coupled with a wide variety 
of drives including continuous duty electric motor, ram air turbine, 
hydraulic motor, flywheel, or be mounted directly on an engine 
drive pad. For the Minuteman application, an intermittent duty 
d-c motor is used. 

UNUSUAL STORAGE LIFE— A fundamental design goal of the 
Vickers Minuteman APU was to match the unusual storage life 
of the missile. This has been accomplished to provide long service- 
free standby in the missile, coupled with convenient ground 
check-out. 

HIGH RELIABILITY — The schematic diagram below shows the 
absence of external tubing and the requirement for only one 
external dynamic seal. These factors along with a proven pumping 
element and relative low operating speeds have led to a highly 
reliable system. 

This solution is typical of the Vickers “Programmed Power" 
approach to energy conversion, power transmission and fluid 
transfer. Get more details on this application by writing for 
Bulletin A-5249. 
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Versatility Is the Word 
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Silastic RTV meets many needs 
. . . cures -in -place without heat 

Think of a silicone rubber you can pour into place to produce flexible 
molds ... to encapsulate electronic assemblies ... to make a one-of-a- 
kind gasket or seal. Or imagine a rubbery silicone adhesive you squeeze 
from a tube — - yet it bonds without slump or sag, and at room tempera- 
ture, too! Think of such materials and you think of Silastic® RTV. 

A product of Dow Corning silicone research, this more versatile silicone 
rubber has many forms. Yet, on curing, all forms exhibit the same resist- 
ance to extreme temperatures — from - 100 to 500 F. All withstand the 
effects of oxygen, ozone, weathering, time, corona, thermal cycling and 
voltage stress. 

Need prototype ports faster? Use Silastic RTV to make molds quickly 
and economically. You simply pour the Silastic RTV around the pattern; 
set-up time ranges from minutes to hours depending on your needs. The 
cured mold is flexible, strips easily, and will accept most casting materials 
without a parting or release agent. And because Silastic RTV flows and 
fills every hairline, you obtain prototype parts with the very finest detail. 


Or maybe you need to protect some elec- 
tronic device from moisture, shock, or 
severe environment. Silastic RTV is ideal 
for this job ... is used by many electronic 
firms to encapsulate avionic subassemblies 
. . . effectively maintains a seal regardless 
of severe temperatures, hot or cold. 

An adhesive, too! A new Silastic RTV 
is now available in handy tubes ... is fast 
gaining acceptance as a flexible adhesive. 
Bonds to most materials including metals 
and plastics. When squeezed from the tube 
it adheres . . . even to inverted surfaces . . . 
does not slump or sag. When curing is 
complete — at room temperatures, of course, 
you have a rubbery, strong silicone bond. 

Yes, versatility is a good descriptive word 
for Silastic RTV. Problem-solver or time- 
saver are others. What's yours? 
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June 6-7-Air Transport Section. National 
Safety Council, Executive .Committee 
Meeting, Lambert Field. St. Louis, Mo. 
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I'oronto, Canada, 
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neers, Statler-Hilton Hotel. Los Angeles. 

June 12-13— Third National Radio Fre- 
quency Interference Symposium. Institute 
of Radio Engineers. Sheraton Park Hotel, 
Washington, D. C. 

June 13-15— 37th Meeting. Aviation Dis- 
tributors and Manufacturers Assn,. Den- 
nis Hotel, Atlantic City, N. J. 

June 13-16-National Joint Meeting. In 
stitute of the Aerospace Sciences and 
American Rocket Society. Ambassador 
Hotel, Los Angeles, Calif. 

June 14-15— Fifth Annual Conference. Prod- 
uct Engineering and Production, Institute 
of Radio Engineers, Sheraton Hotel. 
Philadelphia, Pa, 

June 18-23— Summer General Meeting. 
American Institute of Electrical Eugi- 
neers, Cornell University. Ithaca. N. V. 

June 19-21— Space Flight and Re-entry 
Trajectories Symposium. International 
Astronautical Federation's International 
Academy of Astronautics, Paris. France. 

June 19-21— Institute of Navigation-USAF 
Symposium on Supersonic Air Transport 
(Continued on page 6) 
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PROPELLANT BRIEFS 



Not satisfied with the achievement of bringing boron fuels from test-tube 
to tonnage production, Callery's restless scientists are exploring new and 
even more advanced areas of energy for propulsion. We invite you to try 
on some of our compounds for a “fit" to your needs. Or perhaps one of the 
still-hatching ones can be tailored to your program. If you are interested 
in working with a stimulating group of researchers with a wide open field 
ahead, get in touch with Callery ... at Callery, Pa., or at 15537 Lanark 
Street, Van Nuys, California. 


Callery’s Energy Store is well stocked 
. . . pick the one that fits 


Diborane B 2 H 6 
Pentaborane B 5 H 9 
Decaborane Bi 0 Hi 4 
Triethylborane B(C 2 H 5 ) 3 
Hydrazine Dibprane B 2 N 2 H 10 
Lithium Borohydride LiBH 4 
Nitronium Perchlorate N0 2 CI0 4 
Nitrogen-Fluorine Compounds 
Advanced Perchlorate Compounds 


Callery Chemical Company, Defense Products Department, Callery, Pennsylvania 
Please send Technical Bulletins: 

□ C-1300 Pentaborane □ C-020 Diborane □ C-070 Decaborane □ C-310 
Triethylborane □ C-130 Lithium Borohydride □ C-1200 Nitronium Perchlorate 

□ Data Sheet — Hydrazine Diborane 

(Information on Nitrogen-Fluorine Compounds and Advanced Perchlorate Com- 
pounds available to qualified investigators on a need-to-know basis) 
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6 FUGHTS-6 SUCCESSES... 

A PERFECT RECORD FOR KIDDE ! 



Kidde reaction control systems: 
Proven in space... available now! 

Kidde designed and is supplying complete hydrogen peroxide reac- 
tion control systems for the second and third stages of NASA Scout 
and Air Force Blue Scout. Systems and components available in 
30 days— not in 3 months or 3 years! 

Save development funds by choosing a Kidde system of known 
reliability, proven in space, and available now! 


Kidde Aero-Space Division 

Walter Kidde & Company, Inc., 518A Main St., BeJieville 9, N. J. 


(Continued from page 5) 
Navigation, Western Hills Hotel, Ft. 

Worth, Tex. 

June 22-23— Eighth Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute. Elkhom Lodge. Estes 
Park. Colo. 

June 24-27— First Reunion of World War I 
Overseas Flyers. Air Force Museum. 
Wright-Patterson AFB. Dayton. Ohio. 

June 26-28— Fifth National Convention on 
Military Electronics. Institute of Radio 
Engineers. Shoreham Hotel. Washington. 

June 26-28— European Symposium on Space 
Technology. British Interplanetary Soci- 
ety. Loudon. England. 

June 26-30— Special Technical Conference. 
American Institute of Electrical Engi- 
neers' Aerospace Transportation Com- 
mittee. Beniamin I'ranklm Hotel. Phila- 
delphia. 

June 27-29— International Symposium on 
Analytical Astrodynamics. Santa Barbara. 
Calif. (Contact: Capt. J. L. Gilbert. Air 
Force Office of Scientific Research. Wash- 
ington 25. D, C.) 

June 28-30— Joint Automatic Control Con- 
ference. University of Colorado. Boulder. 

June 28-July 1— Annual Meeting. Institute 
of Navigation. Williamsburg Inn. Wil- 
liamsburg, Va. 

July 17— Air Force Contract Aviation Serv- 
ices Symposium. National Aeronautical 
Services Assn., Hotel Washington. Wash- 
ington. D, C. 

July 20-21— Quarterly Regional Meeting, 
\ssii. of Local Transport Airlines, drove 
Park Inn. Asheville. N. C. 

July 24-26— Air Traffic Control Facilities 
Symposium. Electronic Maintenance En- 
gineering Assn.. Mayflower Hotel. Wash- 
ington, D. C. 

July 25-Ang. 10— International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center. Chicago. Ill 

Aug. 1-3— Fourth Western Regional Meet- 
ing, American Astronautieal Society. Slier- 
nton-Palacc Hotel. San Francisco. Calif. 

Ang. 7-9— Guidance and Navigation Confer- 
ence. American Rocket Society. Stanford 
University, Palo Alto, Calif. 

Aug. 15-17— Cryogenic Engineering Confer- 
ence. University of Michigan. Ann Arbor, 
Mich. 

Aug. 16-18— International Hypersonics Con- 
ference. American Rocket Society. Massa- 
chusetts Institute of Technology. Cam- 
bridge, Mass. 

Aug. 22-25— Western Electronic Show and 
Convention, Cow Palace. San Francisco. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Constmc- 
tors, Farnborough. England. 

Sept. 4-14— Eighth Anglo-American Confer- 
ence. Institute of the Aerospace Sciences, 
London. England. 

Sept. 6-8— National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers. University of New 
Mexico. Albuquerque. N, M. 

Sept. 10-12— National Convention. National 
Aeronautic Assn.. Wcstbury. N. Y. 

Oct. 2-7— 1-tli International Astronautieal 
Congress. Washington, D. C. 

Oct. 9-15— American Rocket Society's 16th 
Annual Meeting & Space Flight Report 
to the Nation, Coliseum. New York, N, Y. 
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NUCLEAR ROCKET PROPULSION AT AEROJET-GENERAL 



Nuclear rockets, with a performance capability nearly twice 
that of the highest-specific-impulse chemical rockets, have been 
of major interest to Aerojet-General for several years. 
Exploratory studies were initiated by Aerojet in 1955 to ascertain 
the feasibility of nuclear rockets, and the technical advances 
required to develop a successful nuclear propulsion system 
were determined. This work at Aerojet has undergone contin- 
uous expansion under government and company sponsored 
programs. Included are: preliminary design of engines and 
vehicles, simulated nuclear engine tests, radiation hazards 
research, analog computer system design (to simulate nuclear 
rocket operation), nuclear test facility construction, and the 
design, development, testing, and manufacture of reactors. 


These programs have resulted in significant 
progress toward the development of a 
practical and reliable nuclear propulsion 
system. They are based on Aerojet’s 
combined experience in liquid and solid 
propellant rocketry, nuclear technology, and 
cryogenics— experience which ensures 
that the challenge of a new era 
in propulsion can, and will, be met. 






This finned surface oil cooler, used 
forcooiingconstantspeed drive or tur- 
bocompressor lubrication oil circuits, 
is a structural member of the fan ex- 
haust duct. This eliminates the need 
for air scoops and special ducting. 

These installations are al ready in use 
on Boeing 707-720B turbofan aircraft 
and may be shaped to any configura- 


tion at extremely close tolerances. 
Comparable in price to conventional 
heat exchangers, they are even more 
reliable and have a longer service life 
because of their basic simplicity. 

Unique manufacturing techniques 
developed at AiResearch enable this 
aluminum unit of welded and all- 
brazed construction to withstand se- 


vere structural and pressure loads. 
Similar units have been developed for 
non-by-pass gas turbines and ram air 
ducts. This major breakthrough in 
heat exchanger design and fabrication 
is the result of more than 20 years of 
experience by the company in the de- 
sign, development and production of 
heat transfer equipment. 


THE 



• Please direct inquiries to the Los Angeles Division 

CORPORATION 

AiResearch Manufacturing Divisions 


Los Angeles 45, Cali/ornia • Phoenix, Arizona 

Systems and Components /or: aircraft, missile, spacecraft, electronic, nuclear and industrial applications 
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G-E Five-Star tubes prove 99.11% 
reliable in 10,000 hour life test 


Four hundred and fifty type 6829 Five- 
Star tubes were subjected to a DC life 
test to study the effects of heater volt- 
age, heater-cathode potential and plate 
dissipation on vacuum tube life and 
reliability. After 10,000 hours of oper- 
ation, failure rates were such that no 
statistical significance could be at- 
tached to them. Of the 450 tubes tested, 
only four failures occurred : two at 3000 
hours, one at 3200 hours, one at 9000 
hours— despite the fact that the test 
parameters were purposely made se- 
vere enough to produce early failures. 
For example, in test lot number six, 30 
type 6829 Five-Star tubes were tested 


under severe conditions (elevated 
heater voltage: 6.5 volts, over 100 volts 
negative heater-cathode potential, 
2.88 watts per plate dissipation). There 
were no failures at 10,000 hours. Test 
data supplied upon request. 

In life tests such as this, and in every- 
day performance, G-E Five-Star tubes 
prove their reliability in critical appli- 
cations: airborne navigation and com- 
munications, industrial controls, two- 
way communications, broadcast. Five- 
Stars are not lubes selected from standard 
receiving types. They are specially de- 
signed, specially manufactured to cope 
with particular electrical requirements 


and withstand severe environmental 
conditions such as shock and vibration. 
Where you can’t afford to compromise 
performance and reliability, order 
Five-Star tubes from your General 
Electric tube distributor. Distributor 
Sales, General Electric Company, 
Room 7143A, Owensboro, Kentucky. 

INDUSTRIAL TUBES • SEMICONDUCTORS 
PANEL METERS • RESISTORS 

progress Is Our Most Important Ptodust 

GENERAL ELECTRIC 



FOR YOUR NAVIGATION SYSTEM: 







TAPfRio 

A NEW FASTENING SYSTEM 

Which Has Solved Critical Sealing, Fatigue and 

High Temperature Problems in the BOEING B-52, 

CONVAIR 880 and the HUGHES HOT CYCLE ROTOR 

SYSTEM. Millions now in use. 

OUTSTANDING ADVANTAGES 

★ Has been accepted by USAF for applications in wet 
aircraft wing areas without the use of supplementary 
sealants. 

★ Positive sealing of aircraft fuel cells under both static 
and dynamic loading. 

★ Controlled peripheral tension provides greatly increased 
joint fatigue life. Meets full fatigue requirements of 
MIL-B-7838. 

★ Assures structural integrity thru positive interference fit. 

★ Controlled interference levels uniformly pre-stress the 
perimeter of each hole within the elastic limit of the 
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NEW WASH ERNUT (with captive washer) 

fumbling, "no lost washers in critical areas. Six •'Lightweight" sizes - 3/16" 


1415 GRAND AVENUE • EL SEGUNDO, CALIFORNIA • Telephone SPring 2-2411 (Extension 2222) 


automatic 

accurate 

attack 

Today's pilots traveling at supersonic speeds must seek out targets they cannot see.To make low-level attacks in any 
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars 
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com- 
pact, lightweight, monopulse radar system in F-105's of the USAF, the F-104's of Canada, West Germany, Belgium, 
Netherlands and Japan; and the AN/ASB-12 radar-equipped, inertial bomb-nav system in the Navy's Mach 2 A3J. 

Electromechanical systems by Autonetics % Division of North American Aviation 






revolutionary 
new power cutter 
from UTICA 

<3xS><S> First Tool ol Its Kind, 


This new product of our Utica Drop 
Forge 8 Tool Division symbolizes 
Kelsey-Hayes capabilities in 
diversified areas of industry. Long 
experience and broad scope in 
research, development and production 
aredisplayed in contemporary products 
that bear the stamp of the future. 

For further information on the UA-100 
Power Cutter, write: The Utica 
Hand Tool Division, Kelsey-Hayes 
Company, Utica 4, N. Y. 

KELSEY 

HAYES 

Automotive. Aviation and AcMcultural Pads 
Hand Tools lot Industcy and Home 


14 


Aviation Week 

and Space Technology 





fabric tread 
tires... 


selected for ability to take 2-ton load variations, speeds to 270 mph. 

A fast ship in the air, The Lockheed Starfighter is also mighty quick on the runway, with takeoff speeds ranging from 
212 mph up to an extreme of 270 mph. The Starfighter’s flexibility and its ability to carry heavy loads requires tires that 
can take two-ton load variations, and speeds up to 270 mph under adverse takeoff conditions. The BFG fabric tread 
design has proved it can stand up to these punishing conditions, reducing tread cutting and making tread separation 
virtually impossible. Multiple nylon plies are built right into the rubber tread stock. This reduces internal tread flexing 
and overheating. These tires arc being supplied on the FI 04 for the U.S. Air Force, West German Republic, and 
Canada. For complete information, contact B.F. Goodrich Aviation Products, a division of The B.F.Goodrich Company, 
Dept. A IV- SC, Akron, Ohio. 


aviation products 



EDITORIAL 


The Challenge Must Be Met 


There is increasing evidence lately that the Kennedy 
Administration is beginning to recognize the tremen- 
dous impact of technology on the tide of our times 
and is preparing to face fully the responsibility' required 
by political leadership to make U.S. technology the 
keen cutting edge of an effective national and interna- 
tional policy. 

President Kennedy observed earlier in his inaugural 
address that “. . . man holds in his mortal hands the 
power to abolish all forms of human poverty and all 
forms of human life . . but it has taken some time 
to fully realize the impact of this fact on the course 
his Administration must inevitably take if it is to stand 
any chance of success. 

Now that he is beginning to face up to this challenge 
of technology' as a national policy it is incumbent on 
the aerospace industry to rc-examine its own resources, 
policies and goals in order to fully and effectively meet 
this challenge when it is passed on to it for translation 
from policy to reality. Inevitably the aerospace industry 
will be the spearhead of this drive aimed at creating 
the strength required to restrain mankind from destroy- 
ing itself in nuclear incineration and at providing the 
new technology' required to erase poverty and disease 
from those sad and unhappy lands that embrace the 
majority of the world's population. 

The role of aerospace technology in welding this re- 
quired strength is clearly defined and most of its massive 
technical drive has been directed toward this end. How- 
ever, the aerospace industry has an equally important 
role in the campaign to spread technology to the under- 
developed and poverty-ridden areas of the world and 
this effort could stand considerably more emphasis. 
Even a person traveling hastily around the globe can 
feel the impact of post-war air transport in general and 
that of the giant jetliners in particular on the politics 
and economics of our times. In Europe particularly, 
the twin solvents of military and civil aviation have 
done much to dissolve many of the rigid national 
boundaries that retarded its economic growth for so 
many years. In Asia and Africa the full impact of air 
transport is still to come. 

Future Transport Development 

The aerospace industry has done a magnificent job 
in the post-war transport field, particularly in its develop- 
ment of jet airliners. However, a journey along the 
aerial byways of the world off the main jet routes gives 
evidence of how well U.S. aviation did its earlier work 
with piston transports, for along all of these byways 
the old piston workhorses from Santa Monica, San 
Diego and Burbank arc still plying their trade profitably 
and reliably like tramp steamers in relation to the 
sleek blue-ribbon transatlantic liners. But now that the 
jet job has been largely done there must be some serious 
thought and effort to developing the type of air trans- 
port that can truly serve those vast areas of the world 
where development of aerial supply and communication 
lines offers the only hope of economic development. 


Our efforts in this area have been feeble largely be- 
cause financing the purchase of this type of equipment 
has been difficult if not impossible for the nations that 
need it most. It is in this area that a new U.S. policy 
is needed for stimulating development of suitable 
equipment by the aerospace industry on the one hand 
and for easy long-term credit for its financing by the 
user nations on the other. Our policy with the Export- 
Import Bank has been extremely effective in the long- 
range transport field, particularly for the high-cost jets, 
but it has never been adequately projected beyond the 
periphery of already well-developed economies. Hie 
reputation of U.S. aerospace engineers in developing 
the sound air transports and engines that have been the 
spearhead of airline expansion all over the world during 
the past 15 years and the reputation of U.S. aerospace 
business organizations supporting these transports with 
spares and services are national assets that should be 
more widely applied to the new areas where the need 
for swift development of aerial logistics offers the only 
real hope for future economic growth. 

Challenge to Aerospace Industry 

To meet this double challenge the aerospace industry 
will have to improve its technology, sharpen its sales 
tools and maintain an aura of integrity above its present 
standards. We think Joseph V. Charyk, under secretary 
of the Air Force, expressed this problem well recently 
in speaking to the scientific and industrial leaders of 
the aerospace industry gathered in Washington to honor 
Dr. Theodore von Karman on his eightieth birthday. 

His warning bears repetition and we quote: “I am . . . 
deeply disturbed by all too frequent evidence of the 
technical irresponsibility of attempts to seek contract 
gain through dramatic representations to the military 
of concepts that are technically unsound or highly 
speculative but are represented as attainable at an early 
date and at low cost. I see too much of attempts to 
solve problems by the massive application of manpower 
rather than bv the selective application of brainpower. 
Sometimes accomplishment seems to be measured by 
the size of the contracts required to complete the job 
rather than by the efficiency with which the job was 
executed. We tend to substitute glossy proposals for 
sound technical ideas and we often times confuse tech- 
nical concepts with demonstration models. I believe 
we have become too enamored of sophistication and 
too deprecative of simplicity. The dubious luxury of 
these faults cannot be continued. We must focus our 
energies in the most efficient fashion we can, for in 
large measure the destiny of man is linked to how we 
face up to the new horizon of 1961." 

We respectfully suggest that the aerospace industry 
take a good introspective look at itself with a view to- 
ward determining how it can better serve as the keen 
cutting edge of a new national technological policy that 
can support our political and economic cause success- 
fully against the challenge of other systems. 

—Robert Hotz 
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BERYLLIUM BOLTS 
FOR PRODUCTION USE! 



Available in flush and hex heads 

Out of SPS Research & Development Laboratories and Pilot Manufactur- 
ing plant has emerged the world's first reliable beryllium bolt. 

With a density of only .0658 lb. per cubic inch — less than one-fourth 
that of steel — beryllium can account for truly extraordinary efficiency in 
space projects. The current cost of orbiting a pound of satellite is reckoned 
at about S 1 5,000. This would be the cost, then, for a pound of steel fastener 
with holding power of, say, 65.000 psi in shear. But the same quantity of 
beryllium fasteners of equal strength would weigh less than % lb. So they 
would cost only about 53,750 to orbit. 

Further proof of beryllium's superiority is the fact that today's fasteners 
of this material have a shear strength of 60,000 psi minimum. To achieve 
an equal shear strength-to-weight ratio, it would be necessary to use a 
heat-treated steel fastener having a tensile strength of 460,000 psi. Yet 
the strongest steel bolt known— another recent SPS development — is rated 
at 300,000 psi. First to produce a practical titanium bolt, SPS in its 
research and development work on beryllium faced several of the same 
problems posed by titanium . . . brittleness and notch sensitivity, for 
instance. But SPS, with fabrication techniques unmatched in the fastener 
industry, was able to overcome them. It was discovered that threads, 
constituting by far the most critical area, had to be rolled with a large, 
smooth radius. The ideal configuration was found to be a further develop- 
ment of the SPS Hi-R thread form, with a radius tangent to the Hanks 
at a depth of 55%. The result? Fatigue life was increased sixfold. 

In new designs where weight reduction is of critical importance, consider 
beryllium bolts . . . now being produced in quantity in three head con- 
figurations — "Hi-Torque" flush head, “Torq-Set" flush head and hex — 
for use in a wide variety of aircraft, missile and rocket applications. 
For further information, write Standard Pressed Steel Co. — manufac- 
turer of precision threaded fasteners and allied products in many metals. 
Aircraft/Missile Division. SPS, Jenkintown 3, Pennsylvania • 
Santa Ana, California. 

Comparison of mechanical properties— by strength-to-weight ratio— of 
beryllium bolts with steel and titanium bolts of NAS 464 configuration 
(values are given in stress/density units— psi/lb. per cu. in.) 

Density of beryllium bolts 066 Ib./cu. in. 

Density of titanium bolts 16 Ib./cu. in. 

Density of steel bolts 28 Ib./cu. in. 


| Titanium: 1.064,000 
■■ Beryllium: 1,136,000 


sps 

where reliability replaces probability 


WHO’S WHERE 


In the Front Office 

Dr. H. Guyford Stem, profess 
at Massac 


husetts In- 
of Trans- 


stitutc of Tech 
Sonics. Inc., Lexingfon, Mass. 

Philip S. Fogg, hoard chairman, v-on 
solidated Systems Corp.. Monrovia. Calif, 
an associate company of Allis-CItalm 
& Nowell, and Consolidated Flcctro 
dynamics Corp. Mr. Fogg is hoard cliairmnr 
of CEC and vice chairman of Bell &• I lowell 
Frank L. Roberts, vice president and as 
dent, Spcr 


Co.. Creat h 
Roger B. S 


i. X. Y. 


Bell 




-legal affairs. 

■aft Corp.. Burbank. Calif. 

James P. Brosvn, vice president and corpo- 
rate director of marketing. Lear, Inc., Santa 
Monica, Calif., and Andrew F. Naidnck, 
vice president and general manager of Lear's 
Astronics Division. 

James E. Dunham, president. Space Re- 
covery Systems. Inc,, El Scgundo, Calif., a 
division of Itek Corp. 

Nathan S. Simat, president, and Sam Al- 
dock, vice president, of the newly formed 
Systems Analysis Corp., Washington. D. C. 
Formerly with United Research Corp.. 
Simat and Aldock will specialize in economic 
research for business and government. 

William E. Nelson, vice president and 
director of administration. Microdot. Inc., 
outh Pasadena. Calif. 


Robert P. Hu 


Los 


csident-sales. 


igeles Airways, Inc., Los Angeles. 
Commodore F. R. Banks, board chair- 
>f A.T.S. Co. Ltd.. London. England. 


Charles E. Chaney, president. Ab 
strument Corp., Lansing, Mich., a si 
of Curtiss- Wright Corp. 

Attilio Di Pasquale, assistant vi. 
dent-personnel field activities and 
American Airlines. Inc. John J. Gah 


Donald W. Baisch, assistant to the vice 
president. Telecomputing Corp.'s Electronic 
Systems and Value Engineered Products 
Divisions, Los Angeles, Calif. 

Maj. Gen. D. C. Doubledav, commander. 
Rome Air Development Center. Air Force 
Systems Command, Criffiss AFB. N. Y.. as 
of July 1. 

'Die following Royal Air Force appoint- 
ments have been announced: Air Vice- 
Marshal Charles Broughton, director-gen- 

Marshal Frederick Snowden Stapleton, 
senior air staff officer, RAF Transport Com- 
ir Vice Marshal John Gerard Wells- 




r Sener; 


of II 


e Peter Theo- 
dore Philpott, senior directing staff of tile 
Imperial Defense College. 

Robert W. Landce. a vice president. The 
Electrada Corp,, Culver City 1 . Calif,, and 
general manager of the Electronics Division. 


INDUSTRY OBSERVER 

► First attempt to create a novel type of communications satellite by placing 
millions of tiny frangible dipoles in low altitude orbits will be made within 
60 days by the Air Force. Program, known as Project AVcstford, formerly was 
called Project Needles (AW Sept. 19, p. 30). 

► USAF expects to buy van-mounted, air-transportable search and approach 
radars and single sideband radio equipment this year in an attempt to improve 
global war capability. It also has awarded study contracts under the Emer- 
gency Mission Support System (FMSS) program to determine what types of 
avionic systems arc needed for the 1965-75 period. FMSS is directed by 
Cambridge Research Laboratories and Electronic Systems Division and con- 
tractors include Airborne Instruments Laboratory. Alpha Cor))., Avco, Gar- 
rett, Gilfillan. Ilazcltine, IIRB-Singer. ITT Laboratories. Lockheed, Maxson, 
North American and Radio Corp. of America. 

► Flight characteristics of the North American B-70 bomber will be demon- 
strated as early as possible by flying the first model and then returning it to 


► Prototype of the National Aeronautics and Space Administration Grum- 
man orbiting astronomical observatory (OAO) is scheduled for assembly early 
next year and flight models are to be assembled by the middle of 1962. 
Satellite will carry a 36-in. reflecting telescope and have a 100-min. orbital 

► Development problems with radiometers in the infrared subsystem for 
National Aeronautics and Space Administration's Tiros weather satellites 
have delayed launching of Tiros III from the second to the third quarter of 
this year. Backup launch attempt would be made before the end of the year 
if first attempt to launch Tiros III failed. 

► USAF has asked Hercules Powder Co. to investigate propellant slurry proc- 
esses for the manufacture of Minuteman third-stage rocket motors. Hercules 
now uses the dry cast system for this motor. 

► Use of a large solid propellant booster, plus the Martin Titan II as a 
launcher for orbital Dvna-Soar flights, is being considered by USAF. Titan 
II plus a liquid hydrogen-liquid oxygen stage also has been proposed. 

► Deficit in the procurement of naval aircraft for annual replacement will 
result in an increase in six-vcar-old aircraft from 23% on June 30 to about 
50% by the end of 1963. Average expected life of a naval combat plane is 


► Army Transportation Research Command is accepting bids on a contract 
to study ways of substituting elastically deforming structural members for 
the troublesome hinges in helicopter rotor heads. Simplification studies arc 
considered the first step in cutting the number of heavily loaded, dust- 
vulnerable bearings that have been a prime source of maintenance problems. 

► Experiments for the S-55 micrometeorite hazard satellite, to be launched 
from Wallops Island, Va., in about a month, will be wrapped around the 
final stage of the Scout launch vehicle. The 115-lb. payload is intended to 
orbit from 280 to 740 naut. mi. 

► Solar energy power supply is programed for NASA Centaur- and Saturn- 
launched payloads for missions planned through 196S. Meanwhile, Hughes 
Aircraft is evaluating the use of radioisotope thermoelectric generator (AW 
Apr. 17, p. 23) for possible use in Surveyor lunar payloads after they have 
been soft-landed. 

► Portion of the $113 million in operating funds requested by Navy for the 
Pacific Missile Range for Fiscal 1962 will be spent to convert a Victory ship 
hull into a range instrumentation ship. 

► Television scanner is under development for a NASA Mars probe, along 
with spectroscopic and magnetic anti electrical field instrumentation. 
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Military Electronics Division 


PL RANGER, 

to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 
performance of Motorola electronic 
equipment. Comprehensive measurements 
of operational and navigational data 
aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
solid state Transponder generates 
the telemetry carrier, receives ground 
commands, and translates carrier 
frequencies for two-way Doppler velocity 
measurements. A In laboratories and 
at launch site, Payload Test Sets will check 
out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites, Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 

* Motorola’s participation in Ranger lunar 
probes demonstrates its space communications 
capabilities for frontier programs. 

MOTOROLA 


Anns Control Action 


Tri-Service Fighter 


Oceanography Spurred 


Washington Koundup 

Kennedy Administration is expected to launch a major scientific and technological 
program to develop detection and monitoring systems for all types of weapons. The 
President has long felt that this is the key to any realistic arms control program. Work 
will be directed by a new executive agency— probably a semi-autonomous unit within 
the State Department. 

Draft legislation authorizing the new agency was formally submitted to the Presi- 
dent last week by John J. McCloy, his disarmament adviser. It already has been reviewed 
by top officials in other departments that would be affected. 

Space Task Group, the team that directs manned space flight projects for National 
Aeronautics and Space Administration, may be moved from Langley Field. Va.. to 
Houston. Tex., or Tampa. Fla., in what would be explained as an effort to spread space 
activities around the country rather than concentrate them on the coasts. 

A move to Texas might make Vice President Lyndon Johnson, who heads the 
National space council, a target for criticism. But NASA believes that more complete 
acceptance of space costs— which could grow to Si billion annually with a crash Umar 
program— depends on dispersal of facilities. 

The task group successfully fought a plan two vears ago to shift it to the Goddard 
Space Flight Center near here.' Earlier this year. StC. was increased to the status of a 
manned space flight center and it was thought that it would move to Ames Research 
Center in California. If the group goes to Florida it would use the deactivated McDill 
AFB; if it moves to Texas it probably would use Ellington AFB. 

Apollo project team, which NASA wants to increase from 75 to 375, could relocate 
at any time but the 700 members of STG now working on Project Mercury probably 
would not be transferred until the manned orbital program is completed next year. 

Tri-service tactical fighter recommendations prepared by a Defense Research and 
Engineering Office committee were forwarded to Defense Secretary Robert McNamara 
last week. They call for a vehicle which could operate from hard coral, has variable 
geometry wings and would be suitable for interdiction, air superiority and reconnais- 
sance. Requests for proposals would go out in about (SO davs. to be followed later with 
requests for proposals on a separate close support fighter that could operate from sod. 

Partly because he has been criticized for bypassing the Joint Chiefs of Staff, 
McNamara has sent the recommendations to them. Nar y still wants to develop its own 
tactical fighter, and regardless of what new development is decided on. an interim pur- 
chase of some existing tactical fighter is still planned. 

Adm. Arleigh Burke, chief of naval operations, has spent so much time around the 
White House recently that there is speculation in the Pentagon that he might become 
a special military adviser to the President, as Fleet Adm. William Leahy was to President 
Roosevelt in World War II. 

Look for more changes in the Defense Research and Engineering Office in spite of 
the reorganization moves that have taken place in the last three months. 

Latest shift is the abolition of assistant directorships for naval and tactical weapons 
and creation of an assistant directorship for limited warfare systems. Duties of this 
office include guerrilla and counter-guerrilla warfare systems. 

Frank A. Parker, who held the naval weapons job, heads the new office. F. W. Wol- 
cott. who had the tactical job. has left government service. 

Congress is pressing for a “road map of the seas” on the theory that they may 
become the decisive battleground. President Kennedy earlier this year bemoaned 
the fact that "we do not have adequate charts of more than 1 or 2 % of the oceans.” 
A bill authorizing the Coast Guard to perform charting and other oceanographic work 
while on sea patrol is expected to be passed soon, and more oceanography money is 
coming from this Congress. These actions follow passage last year of a bill allowing 
the Coast and Geodetic Surr ey to work on the high seas instead of being confined to 
within three miles of U. S. shores. 

Some lawmakers and Administration officials arc fervently hoping that Rep. Victor 
Anfnso’s proposed “Star of Hope” satellite never gets off the ground. It would be star- 
shaped. cost SI 5 million, be launched around December and broadcast peace messages 
in various languages from world leaders. 

Critics sec numerous propaganda and other problems, but Anfuso told Aviation 
Week his subcommittee will hold hearings on his resolution calling on the President to 
approve the satellite, and he will ask Seriate space committee Chairman Robert Kerr to 
introduce a similar resolution in the Senate. 
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FIRST PROTOTYPE of Potez-Heinkel C.M.191 executive turbojet transport is shown at Paris Air Show pavilion of Hcinkcl Flugzeug- 
bau with a protective covering. Aircraft, which has not made its first flight, is an outgrowth of the two-place Potez-Fouga Magister 
jet trainer. Four-place C.M.191 has a maximum speed of 384 kt. without wingtip tanks, maximum range of 1.318 mi. with tip-tanks. 


European Aircraft Industry Shows Post- W ar 


By Cecil Brownlow 

Paris— Resurgence of Europe’s post-war aviation industry and its increas- 
ing ability to stand on its own in the design and production fields is reflected 
in the displays and exhibits of the 24th Paris International Air Show- 
Fourteen nations are represented at the show, including the Soviet Union 
and Czechoslovakia, the two industrial powers of Eastern Europe, and over 
90 different types of aircraft and helicopters are scheduled to take part in 
the flung demonstrations during the final two days of the show— June 3 and 
June 4. Of these, more than 60 were produced in Europe, although some 
are based upon United States designs, particularly in the helicopter field. 


The show, which opened late last 
week at Paris' Le Bourgct airfield, has 
a total of 312 individual exhibitors, 
a 109? increase over the last display in 
1939. These hare contracted for ap- 
proximated 20% more space to show 
their warcs-1, 230,000 sq. ft. 

Political pressures, however, inter- 
vened to cancel the scheduled high 
point of the exhibit, which also would 
have provided the show with its most 
tangible association with the space age. 

The Union Syndicate dcs Industries 
Acronautiqucs, trade association of the 
French aviation industry and sponsor 
of the show, had invited Soviet Cosmo- 
naut Maj. Yuri Gagarin and American 
Astronaut Cdr. Alan Shepard, the first 
two men into space, to appear at the 
show on May 31, a day devoted to 
space, to hold a joint press conference. 
Both had accepted before French polit- 


ical circles learned of the bids and 
ordered the invitations withdrawn since 
their arrival in Paris would have coin- 
cided with President Kennedy’s visit 
to President dc Gaulle. 

The Soviet Union, however, will 
still be amply represented. Sticking to 
its traditional propaganda approach of 
exhibiting only peaceful objects at in- 
ternational fairs, the Soviets are sched- 
uled to show three transport designs— 
two of which arc making their first 
appearance in the West, 

Newest of the lot is the Tupolev 
124 medium-range transport powered 
by two Solovicz turbofan engines and 
with an estimated maximum speed of 
approximately 620 mph. Other new 
aircraft is the Antonov 24. which also 
is used as a military and troop trans- 
port. powered by two Ivchenko turbo- 


prop engines producing an estimated 
2.000 eshp. each. Also scheduled for 
display is the older Antonov 10 
Ukraine with four turboprops of ap- 
proximately 4.000 eshp. each. 

Newest aircraft of the host nation 
on display— a joint development with 
Germany-is the first prototype of the 
Potcz-I leinkcl C.M.191 four-place ex- 
ecutive jet transport, an outgrowth 
of the highly-successful Potez-Fouga 
Magister C.M.171 trainer. 

Powered by two laterally-installed 
1.038-lb-thrust Turbomcca Marborc 6 
powcrplants and scheduled to sell for 
an estimated S275.000. the C.M.191 
was trucked to the show from the 
ITcinkel factory where it was built and 
presently has zero hours flying time. 

On static display as th'c feature of 
the Heinkcl exhibit, the aircraft will 
begin its flight test trials immediately 
after the show. 

The aircraft, when equipped with 
two optional wingtip tanks of S3 U. S. 
gal. each, has a projected maximum 
range of 1,318 mi. at an altitude of 
29,500 ft. Maximum range without 
tip-tanks is quoted at 976 ini. Maxi- 
mum speed without tip-tanks is 3S4 kt.. 
cruising speed 358 kt. With the 85- 
gal. tanks installed, the aircraft has a 
maximum speed of 367 kt.. a cruising 
speed of 334 kt. 

The newer French aircraft in general 



Resurgence at Paris Air Show 


are clustered around the general air- 
craft field as the industry makes a 
serious effort to compete in perform- 
ance and price with U. S. counterparts 
and to fill any existing gaps. Aircraft 
on display include: 

• Gardan GY-80 all-metal four-place 
lightplanc that sells for approximately 
SI 3,200, including radios and French 
taxes. With a maximum gross weight 
of 2,204 lb., the GY-80 has a maximum 
sea level speed of 162 mph.. a cruising 
speed of 155 mph. at 6.560 ft. with 
759? power. Standard powcrplant is 
the 1 50-lip. Lycoming O-320-A engine, 
but a 160-hp, B version also can be 
installed. Maximum range without 
reserves is about 714 mi. Gardan is 
currently negotiating with a U.S. firm 
for rights to assemble and sell the four- 
place aircraft there. 

• Morane-Saulnier 880 Rallyc. Al- 
though the fourth prototype of the 
Rallyc. with a yoke control column 
rather than the conventional stick that 
characterized the earlier models, is only 
scheduled to make its first flight this 
week. Morane-Saulnier says it already 
has 356 firm orders for the Rallyc— 144 
in France, 211 in 23 other countries. 
The company plans to reach a produc- 
tion rate of 30 aircraft per month in 
August and jump to 60 per month next 
March. The all-metal two-place craft 
can be fitted with either a 100- or a 145- 


lip. Continental engine. For the 
smallcr-engined plane, maximum speed 
is 111 kt.. cruising speed 100 kt. and 
maximum range 300 mi. The larger 
super Rallve has a maximum speed of 
124 kt.. cruising speed of 113 kt.; range 
remains the same. Fourth prototype is 
scheduled to make a sales tour of the 
U.S. after completion of flight trials. 
Estimated U.S. sales price is S5.995 
for the 145-hp. version, $5,750 for the 
100-lip. plane. 

• Max I Iolste 250 Super Broussard 
fcedcrlincr. With a tentative factory 
price of S22 3.000. the company says it 
now has options for about 80 aircraft, 
including a sizable Australian order. 
Powered by two 1. 000-lip. Turbomeca 
Bastan 4 turboprop engines, the govern- 
ment-supported Super Broussard has a 
cruising speed of 210 kt. and can clear 
a 33-ft. obstacle 1,640 ft. from the start 
of takeoff roll. Plan for a scaled-down 
version of the aircraft, designated the 
M.I1. 330 Major and powered by two 
313-hp. Continental engines is under 

• Scintex ML 145 Rubis. Rubis, a 
four-scat low-wing monoplane with re- 
tractable landing gear and powered by 
a 143-lip. Continental engine, still had 
not made its first flight early last week 
although it was originally scheduled to 
begin flying last fall. Scintcx. how- 
ever, hopes to fly the plane to Lc 
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TWO-STAGE high altitude research rocket 
on display at Sud Aviation stand was built 
for ONERA, French counterpart of the Na- 
tional Aeronautics and Space Administration. 

23 



Bourget by June 1. Price also is sched- 
uled to be announced during the show. 
• Potez 840 turboprop transport (see p. 
71). First prototype of the 24-pas- 
senger aircraft made its initial flight on 
Apr. 29. Second prototype, scheduled 
to roll out early next year, probably will 
be used as a demonstrator in the U.S. 
by Turbo Flight, Inc., of Chicago, 
which is now negotiating for American 
sales rights. Estimated sales price for 
the aircraft, which can be used as a 
feederlincr or as an executive transport, 
is $500,000. fully equipped. 

As an over-all philosophy, French 
aviation officials say the Sud Caravelle 
short-to-medium range jet transport and 
its wide acceptance— if not yet a com- 
mercial success— has set a pattern the 
industry will try to follow for some time 

A total of 116 Caravclles have been 
sold thus far, breaking into markets that 
have been the exclusive purview of 
other nations in the past, and some 
French officials attribute this to the fact 
that it was designed to fill a gap left 
bv foreign jet transport designs. They 
are now widening this philosophy— seek- 
ing gaps and then designing to fill them 
—to encompass all the industry, partic- 
ularly lightplanes. 

Sud. as an example, believes it will 
have a clear field in the forthcoming 
supersonic transport competition if it 
steers away from the long-range battle 
envisioned between U.S. and British 
firms and designs instead for the 
medium-range market. Georges Ilereil. 
Sud president and general manager, an- 
nounced shortly before the show's open- 
ing that planning for a supersonic Cara- 
velle already is under wav and that the 
supersonic Caravelle could be placed 


into service during 1967-1968 period. 

This year’s show also is being held 
at a time of pride in other French 
achievements that have helped pave the 
way into new market areas. The Das- 
sault Mirage IIIC has been sold to 
Switzerland and Australia, and the lat- 
ter nation recently announced it is 
abandoning plans to equip its aircraft 
with Rolls-Rovcc Avon engines as a 
gesture to Britain and will purchase 
instead the Snecma Alar 9 intended 
for the Mirages of France and Switzer- 
land. 

The Sud Alouette helicopter, an- 
other gap filler, also is enjoying success, 
with 775 total sales witbin a number 
of nations thus far. Morane-Saulnier’s 
760 four-place executive jet transport 
on display at the show has found lim- 
ited success abroad with approximately 
100 sales, including 50 to the Argen- 
tine government. Mockup of an en- 
visioned five-place version of the air- 
craft also is on display. 

In all, France will have approxim- 
ately 55 aircraft and helicopters in the 
flying display, including the Mirage 
III and IV, the Brcguct 1050 anti-sub- 
marine search plane, Alouette II and 
III and the prototype of the Sud S.F. 
5200 heavy helicopter, the Mk. 6 ver- 
sion of the Caravelle and approximatelv 
10 lightplanes. 

Several of France’s more promising 
aircraft are coming off the line too late 
for the show, including the Breguct 
1150 Atlantic being built bv a Euro- 
pean consortium for the North Atlantic 
Treaty Organization, the N'ord Tran- 
sall turboprop transport being built in 
France and Germany and the Brcguct 
941 cargo-passenger transport (AW May 
1 5. p. 58). Although originally sched- 
uled to be shown and rolled out for the 
first time on Mav 1, the 941 is not now 
scheduled to participate. Full-scale 
fuselage mockup of the 942 pressurized 
version is on display, however. 

Latest example of U, S.-French co- 
operation on display here is the Mk. 
VII version of the Caravelle powered 
by two General Electric CJ-S05 aftfan 
engines. The Mk, VII. flown from 
the U. S, to be in the show, will make 
a sales demonstration tour of Europe 
and the Middle East before returning. 

The U.S. is making one of its larg- 
est and most current contributions 
within recent years, and the Navy, 
which failed to participate in 1959, is 
back in again this year. 

Late-inodcl aircraft on display in- 
clude the Air Force's Convair B-5S 
supersonic bomber, Boeing B-52G, 
Republic F-105, Lockheed F-104 and 
the North American T-59 and North- 
rop T-5S trainers. The T-58 has been 
in West Germany for evaluation by the 
German air force and probably will re- 
turn there after the show. 

Air Force also is sponsoring a space 


German Helicopter Order 

Paris— West German Defense Minister 
Franz Joseph Strauss apparently has 
agreed to place West Germany's major 
and long dclavcd heavy turbine helicopter 
order with Sud Aviation for the S.E.3210 
Frclon or a possible follow-on. 

Decision reportedly has been relayed 
to French officials, although Sud Aviation 

firm agreement has yet been reached 
and that no papers have been signed. 
Quantity of the order has not vet been 
determined. 

Sud’s 3210 is a follow-on version of the 
3200 prototypes now flying, but no air- 
craft have vet rolled off the production 
line. Two U. S. contenders in the com- 
petition. the Sikorskv S-61 and the Boe- 
ing Vcrtol 107. probablv conld have 
been delivered earlier, but the Sud order 
follows the line of a German-French- 
Italian agreement signed in 1938 for 
cooperative helicopter development and 


exhibit which includes full-scale mock- 
ups of the North American X-l 5 and 
Boeing Dyna-Soar. A large-scale model 
and simulator display based upon the 
North American B-70 Mach 3 bomber 
is geared towards the promotion of such 
an aircraft as a supersonic transport sys- 

Navv aircraft in Paris include the 
North American A3J, McDonnell 
F4M and the Chance Vought F8U. 

West Germany, still rebuilding its 
technological and production capability 
for sophisticated, high-speed aircraft, 
is well represented in the hghtplanc 
exhibit with the Dornier Do.27 and 
Do.2S. the four-seat Bolkow 207 and 
the "Bolkow Junior,” a Swedish de- 
sign which Bolkow will produce. 

Highlight of Bolkow’s static exhibit 
is a high-speed rotor system whose 
blades fold inward during the “non- 
pulling" regime of their spin in order 
to minimize the problems of hyper- 
sonic vibration at the tips. Bolkow says 
it has successfully tested the svstem in 
the wind tunnel at speeds of over 570 
mph. It plans to build a helicopter 
around the svstem which it hopes to 
have in the air by 1965. 

Italy’s contributions include the 
Macchi Lockheed 60 utility aircraft and 
the Agusta Bell 47G5. 47J3. 102, 104 
and 204B helicopters. 

Britain. France’s greatest West Euro- 
pean competitor, has on hand the Short 
SC-1 VTOL experimental aircraft, Eng- 
lish Electric P.i Lightning interceptor, 
Avro Vulcan and Handley Page Victor 
strategic bombers, the Percival Jet Pro- 
vost jet trainer, dc Havilland Heron and 
the de Havilland Caribou. 

Czechoslovakia. Russia’s East Euro- 
pean partner at the air show, is rep- 
resented bv the Morava L-2Q0 business 
plane which is making a strong bid for 
West European and South American 
markets. 


Gruinnian-Breguet Pact 



ment that could lead to U.S. production 
of the Brcguct Atlantic turboprop anti- 
submarine aircraft and European produc- 
tion of the Grumman Mohawk. 

Although the joint release on the 
agreement made no specific reference to 
such production. Grumman probablv 
would build the Atlantic under license 
if the U. S. Navs- should decide to order 
the aircraft for its own use or if Amcri- 



pean sales campaign for the aircraft 
should pay off in substantial orders. 
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$9-Billion, 5-Year Space Increase Asked 


Washington— President Kennedy in 
an unusual second State of the Union 
Message last week asked Congress and 
the American people to support a 
“dramatic” space program expected to 
cost an additional $9 billion over the 
next five years, and to approve other 
emergency defense and economic meas- 

Citing the impact of recent space 
achievements, the President said: “Now 
It is time to take longer strides— time 
for a great new American enterprise- 
time for this nation to take a clearly 
leading role in space achievement.” 

President Kennedy cautioned that 
“while we cannot guarantee that we 
shall one day be first" in space, “we can 
guarantee that any failure to share this 
effort will make us last. . . , Space is 
open to us now; and our eagerness to 
share its meaning is not governed by 
the efforts of others. We go into space 
because whatever mankind must under- 
take, free men must fully share.” 

The President said the “new course 
of action” in space “will last for many 
years and earn' very heavy costs— an 
estimated S7 billion to S9 billion ad- 
ditional over the next five years.” 

This will bring the total that the 
nation is being asked to spend to well 
over S10 billion between now and July 
1, 1966. The mood in Congress is to 
appropriate as much or more money as 
space agencies request, as witnessed by 
the House passage Wednesday of a bill 
authorizing more money than the Na- 
tional Aeronautics and Space Admin- 
istration requested. 

President Kennedy said he was break- 
ing the tradition of delivering an annual 
State of the Union Message because 
“we face an extraordinary challenge.” 
His requests for congressional action 
centered on meeting the Communist 
challenge m such critical areas as Latin 
America and Southeast Asia and 
bolstering U. S. cold and hot war 
machinery. His major requests: 

• $679 million more for space in Fiscal 
1962, with $551 million going into an 
effort to send a man to the moon and 
back. 

• $250 million additional for an emerg- 
ency presidential fund to aid foreign 
countries suddenly threatened with 
Communist domination. 

• $285 million more for the military as- 
sistance program, partly to help foreign 
countries develop effective guerrilla 

• $121 million more for the U.S. In- 
formation Agency to provide more 
broadcasts for Latin America and South- 

• S100 million more to modernize and 
increase Army mobility and $60 million 


more to increase Marine Corps strength 
to 190,000 men. The President also 
said $100 million of Defense Depart- 
ment funds alrcadv in hand would be 
used to expand para-militarv opera- 

President Kennedy said all these in- 
creases could be financed without revis- 
ing the tax structure beyond his previ- 
ous recommendations. lie said he 
would ask Congress later to triple the 
amount of civil defense money previ- 
ously requested for Fiscal 1962. He 
said he was putting the civil defense 
program under the Secretary of Defense 
and downgrading the existing Office of 
Civil and Defense Mobilization to a 
co-ordinating agency. The President 
promised to submit to Congress later a 
plan for retraining workers displaced by 
automation. 

NASA’s Fiscal 1962 request is now 
61% more than Eisenhower requested 
in January, Kennedy Administration 
actions add $376 million to the research 
total, $143 million for construction and 
$30 million to support 3,300 new em- 
ployes (see box). 

Most significant increases go to the 
man-in-spacc and large booster develop- 
ment programs. Apollo will get $130.5 
million more in research funds, a $60 
million laboratory, a $5 million tracking 
station, $7 million to add 800 new 
employes to the Space Task Group 
(see p. 26). 

Other research increases will go for 
the following: 

• Lunar and planetary exploration, $56 
million, principally for basic studies for 
manned lunar flight. 

• Nova, a new program, $48.5 mil- 
lion and expected to resolve whether 


the configuration will have a liquid or 
solid booster. 

• Weather satellites, $22 million to 
add two more Tiros flights, accelerate 
Nimbus development and begin Acros 
development. Weather Bureau will 
get $53 million to push a world-wide 
satellite net based on Nimbus. 

In addition to a new manned space 
flight laboratory (see p. 25), construc- 
tion money is for Nova development 
and launch facilities, $58 million; Rover 
test facility, $1 5 million: and advanced 
facility planning and design, $5 million. 

Air Force would receive $62 million 
for development of solid boosters to be 
used both by it and NASA, and $15 
million for development of Titan II as 
a backup launch vehicle. 

To finance a complete reorganization 
of the Army’s divisional structure, in- 
crease non-nuclear firepower and im- 
prove mobility, the President asked for 
an added $100 million. The new Amiv 
money and other reprogramed funds 
would go for purchase of new heli- 
copters, armored personnel carriers and 
other equipment. 

The existing three Marine divisions 
and three air wings would have their 
manning level increased. Current 
Marine strength is 176,208. Original 
Fiscal 1962 request called for 17S.000. 
New money would also add two heli- 
copter squadrons. 

Army reserve response to an 
emergency would be enhanced in that 
two divisions with S9.000 men could 
be ready for operations on three weeks’ 
notice and two more divisions with five 
week’s notice. Six additional divisions 
could be deployable with their sup- 
porting forces in eight weeks. 


NASA Fiscal 1962 Program Summary 
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Increased Apollo Appropriations 
To Accelerate Design, Hardware 


Washington-Price tag of $20-40 
billion put on the manned lunar land- 
ing program includes the complete cost 
of the Apollo project, a substantial 
portion of the Saturn development 
program, development of advanced 
spacecraft and components, plus con- 
struction of new launch and tracking 
facilities. 

Some potential prime contractors of 
the Apollo and lunar landing vehicle 
spacecraft argue that the cost estimate 
is too high, and the flight schedule 
announced by the National Aeronau- 
tics and Space Administration too con- 
servative. NASA greatly underestimated 
the cost and time of Project Mercury, 
however, and feels on solid ground with 
the projected figure for completion of 
the manned lunar landing program. 

As the step immediately preceding 
the lunar mission, Apollo spacecraft de- 
velopment has a cost estimate ranging 
from S700 million to something more 
than $1 billion. This figure does not 
include launch vehicle costs, which 
could more than double the estimates. 

Twenty-five of the first 55 Saturn 
launch vehicles have been committed 
to Apollo development and operational 
flights. Boilerplate spacecraft will be 
flown on eighth and ninth Saturns, and 
the first prototype vehicle flight on 
Saturn No. 11, now planned in 1965. 
NASA has marked 16 C-l Saturns 
and nine C-2 Saturns for Apollo. 

A DX priority for the manned lunar 
landing program means NASA can 

• Contract award for detailed design 


and hardware. Under the present plan, 
this award was to be in Januarv (AW 
May 22. p. 24). 

• Crew selection, and determination 
of the scientific disciplines in the thrcc- 

• Development flights now scheduled 
to be made over a two-year period from 
1962-1964. Manned flights will begin 
in 1966-67 under the accelerated fund- 
ing schedule. 

Prime Contracts 

NASA may attempt to expedite the 
program by awarding several prime 
contracts, possibly one for the struc- 
ture. another for systems integration 
and others for major systems. Single 
prime contractor was selected for the 
Mercury capsule. 

Convair- Astronautics, General Elec- 
tric, and Martin Co., in Apollo feasi- 
bility studies recently completed, sug- 
gest semi-ballistie configurations, bas- 
ically blunt cone lifting bodies. Tire 
proposals and photographs have been 
classified secret by NASA. 

Tlie three companies recommend 
use of the modular concept, with com- 
mand. propulsion and mission sections, 
and that mission abort rockets be 
fueled with liquid oxygen-liquid hydro- 
gen. 

NASA specified the spacecraft must 
be capable of two-week to two-month 
earth orbital missions, and the environ- 
mental systems recommended in the 
study contracts call for atmospheres 
ranging from 7-10 psia. during the 
entire period. The Mercury environ- 


Germans Build High-Altitude Glider 

West Germany’s equivalent of the Lockheed U-2. a high-altitude powered glider, 
is being completed for atmospheric studies by Munich’s Institute for Aeronautics. 
First flight tests arc scheduled for late this year. 

Tlie two-man crew will be able to stay at altitudes up to 60.000 ft. for four hours, 
out of a total flight plan of seven hours’ maximum endurance with range up to 1.S00 
mi. About 450 lb. of instrumentation can be carried as payload. 

Primary mission-study of the structure and turbulence of jet streams— dictated the 
design load factor of 12. Feature of the aircraft is an automatic flight control system 
that keeps the angles of the three flight references axes constant in space so that the 
glider may only translate, not rotate, under the influence of turbulence. 

Secondary missions include radiation measurements, photography, meteorological 
work, and other tests which require a vehicle of this type. 

Powerplant for the aircraft is a Pratt &- Whitney JT12A-6 turbojet rated at 5.000 
lb. sea level static thrust. Tlie straight wing has a span of about 100 ft., an area 
of about 500 sq. ft., and aspect ratio of 20. Gross weight at takeoff is about 7.300 lb., 
which gives a takeoff wing loading approximating 14.6 psf. 

Over-all fuselage length is about 55 ft. Tire two-man crew sits tandem in a pres- 
surized cabin well forward of the wa'ng. 

R3tc of descent as a sailplane is 6.5 ft./scc. at 46,000 ft., and 8.2 ft./sec. at 
60,000 ft. 

A scries of these aircraft will be constructed. 


mental system operates at 5 psia. 

Number of flights proposed ranges 
from 25 to several dozen, all based on 
Saturn for manned missions. 

Martin has independently proposed 
that Titan II be used for early Apollo 
flights. 

Spacecraft pad weights range from 
18,000-20.000 lb. Lengths are about 
30 ft., and maximum diameters, 14.5 
ft. so that they can be accommodated 
on the Saturn S-IV third stage. 

NASA Administrator James E. 
Webb said last week that the agency 
will recruit new astronauts for the 
Apollo program, but project officials 
say the selection phase has not yet 
been considered. NASA would like 
to keep all seven Mercurv astronauts 
for Apollo, for their engineering and 
space flight experience. All arc career 
military officers. 

Although the Mercury astronauts 
also arc engineering test pilots, it is 
probable that medical and physical dis- 
ciplines will be represented in Apollo 

Charyk Presses For 
Space Simplification 

Warning that the nation’s resources 
are not adequate to cover all the 
“aspirations of the wildest minds" in 
space projects was voiced by Dr. Joseph 
V. Charyk. under secretary of the Air 

In a speech delivered in Torrance, 
Calif., Dr. Charyk stated that space 
technology may open completely new 
fields of military operations, some of 
which could well be decisive to our 
national security. 

“It becomes vital that we move for- 
ward on this new frontier with vision 
and with foresight.” he said. “It is. 
however, a field of endeavor where we 
must plan more carefully. Wc must 
distinguish fact from fancy, promise 
from hope, and technical feasibility 
from wishful thinking.” 

Little has been achieved in sim- 
licity and reliability in the total space 
effort, lie said. “I am afraid that we 
have been overwhelmed by sophistica- 
tion and diversification. Very few of 
the satellite systems that we launch 
have very many common elements. 
Each firing is practically a new experi- 
ment, and as such, it is not too un- 
reasonable to expect that the accom- 
plishment is normally not in complete 
accord with expectation." 

In defining goals for space Dr. 
Charyk said that simplicity and simi- 
larity are the most important factors 
that bear on the problem. There are 
too many different types of boosters 
and upper stages and these have been 
different from one firing to the next. 
Dr. Charyk said. 
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Hiller, Bell Proposals Win Army LOH Competition 


Hiller Model 1100 (above) and Bell D-250 design proposals, 
recently selected by the Army as the best of 12 proposals submitter’ 
lot the Army’s Light Observation Helicopter (LOH) competition 
(AW May 22, p. 29), are shown in (nil-scale mockups. Seven 
prototypes of each aircraft will be delivered within 15 months 
to Ft. Rucker, Ala., for evaluation by the Army Aviation Board. 


Competition winner will go into production in 1963, and will be 
a single rotor, four-place helicopter powered by an Allison T-63 
tnrbosbaft engine, capable of carrying a 400 lb. load in addition 
to pilot and fuel. Speed capability will be 110 kt. and total 
inventory may reach 4.000 aircraft. Army's LOH will replace tlie 
Cessna L-19, Bell H-13 Sioux, ‘Hiller H-23 Raven helicopters. 
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More SAC Bombers Authorized 
As House Adds lo FY ’62 Budget 


By Katherine Johnscn 


Washington— House last week fol- 
lowed the Senate in voting quickly and 
unanimously to authorize over S9 bil- 
lion for Fiscal 1962 aircraft and missile 
procurement— including more bombers 
for Air Force’s Strategic Air Command. 

The vote was 401 to 0. The authori- 
zation to continue buying SAC bombers 
—probably B-52s-was the only change 
made by the Senate and the only major 
change made by the House in the 
Administration’s proposed program 
(AW Apr. 3, p. 26). Under this, there 
was no provision for SAC bombers and 
both B-S2 and B-5S production lines 
would close down in mid-1962. 

The S3 37-million authorization ap- 
proved last week by the House "only 
for the procurement of B-52 and/or 
B-5S bomber aircraft” and the $525- 
million authorization previously voted 
by the Senate "only for the procurement 
of long-range manned aircraft” will now 
be compromised by a conference com- 
mittee of the two Houses. 

Both Sen. Richard Russell (D.-Ga.), 
chairman of Senate Armed Services, and 
Rep. Carl Vinson (D.-Ga.). chairman of 
House Armed Services, who will lead 
the conferees, favor the B-32. 

Two other additions to the Adminis- 
tration program made by the House— 
but not the Senate— that will go to 
conference are: S21.2 million for turbo- 
fan engines for 15 Boeing C-135 cargo 
aircraft in place of turbojet engines: 
and S25 million for three long-range 
jet passenger transports for official use. 


LeMav Promotion 

Washington— Gen. Curtis E. LeMav 

John F. Kennedy to be chief of staff of 
the Air Force, of which he is presently 
vice chief of staff. 

To succeed Gen. LeMav as vice chief 
of staff the President chose Gen. Fred- 
erick H. Smith. Jr., who currently is 
commanding general of the U. S. Air 
Force in Europe and commander of the 
Fourth Allied Tactical Air Force. 

LeMav. 54. has been a general for 
IS years, first becoming a brigadier gen- 
eral in September. 1943. He has been 
associated with strategic bombing since 
the beginning of World War II and be- 
came commanding general of the Stra- 
tegic Air Command in October. 1948. a 
post he held until 1957 when he became 
vice chief of staff. 

Gen. Thomas D. White, now chief 
of staff, will retire. 


Meanwhile, Rep. James Wright (D.- 
Tex.) took his case to channel bomber 
funds to the Convair B-58 to the House 
Appropriations Committee, which will 
act on the appropriations to implement 
the authorization measure. 

"I am convinced we need more B-5S 
aircraft," Wright told the committee. 
“For some reason which I have not 
been able to understand, some military 
spokesmen have placed a higher priority 
upon the older and slower and more 
costly B-52.” 

Executive testimony before the ap- 
propriations group, released last week, 
shows that the Air Force favors the 
B-52 over the B-58, but that the B-52 
is several steps down its ladder of 
priorities. 

Asked how he would use an addi- 
tional S300 million. Gen, Thomas D. 
White. USAF chief of staff, said that 
first he would allocate SI 38 million to 
the B-70 Mach 3 bomber program. 
This would bring the total Fiscal 1962 
allocation to $358 million— the amount 
recommended by the Eisenhower Ad- 
ministration and reduced by the Ken- 
nedy Administration. Second. Gen. 
White said, he would use S100 million 
to reinstate two squadrons of Titan mis- 
siles deleted by the Kennedy Adminis- 
tration. The S62 million remaining 
White would use to increase the devel- 
opment effort on the mobile Minute- 
man solid-fuel missile. 

'Hie Kennedy Administration added 
S230 million to the Eisenhower budget 
for Minuteinan on hardened sites: $140 
million for production and S90 mil- 
lion for site construction. The Kennedy 
Administration cut the allocation for 
mobile Minutcman by S220 million, 
reducing the program to a development 
effort and canceling three mobile squad- 
rons proposed in the Eisenhower 
budget. 

The appropriations hearings were 
marked by repeated expressions of skep- 
ticism on the cutback in the mobile 
Minuteinan program-and that a mobile 
missile force ever would be developed. 
The Administration has no plans for 
operational trains to accommodate 
Minutcman, testimony disclosed. 

Rep. Daniel Flood (D.-Pa.) inter- 
preted that the program has been given 
"the kiss of death.” 

Flood added: "The fact remains that 
there is no programing, no schedule, 
no talking, no thinking, about a mobile 
Minuteinan on a railroad car as of now 
in the year before us. It is out.” 

Asked doubtfully by Rep. George 
Mahon (D.-Tex.), chairman of the ap- 
propriations subcommittee on the 


armed services, whether there ever 
would be an operational Minutcman 
system, Gen. White replied: "I am 
optimistic that we will go ahead with 
the system but on a deferred basis.” 

In later testimony, Gen. White de- 
clared that “the preponderance of our 
missile force must be in the hardened 
and dispersed configuration." Challeng- 
ing Navy testimony on the Polaris mis- 
sile, he commented that "one of the 
reasons is that with any mobile system 

Repeating his opposition to any in- 
crease in the Administration's S220- 
million B-70 development program for 
Fiscal 1962, Secretary of Defense Rob- 
ert S. McNamara stated during the 
hearings that it docs not have the fol- 
lowing characteristics which he wants 
in a successor to the B-52: 

“A type of aircraft which might be 
thought of as a mobile launching plat- 
form for certain types of missiles— such 
as a variation of Skybolt-a standoff 
launcher . . . that could be maintained 
in the air for long periods of time and 
which, therefore, did not run the risk 
of being destroyed on the ground but 
which did not penetrate the airspace 
over the target in the way that the B-70 
would have to penetrate, and which was 
not subject to the risks of air defense 
losses that the B-70 is subject to.” 

Financial plans presented to the com- 
mittee by Assistant Sccretarv of Defense 
Charles J, Hitch, comptroller, showed 
these trends in obligations— reflecting 
contracts let— and expenditures— reflect- 
ing payments to contractors: 

• Aircraft. Obligations will decline from 
S6.S billion in Fiscal 1961 to $5.6 bil- 
lion in Fiscal 1962. Expenditures will 
increase from $6 billion to $6.1 billion. 
In Fiscal 1960 obligations totaled $5.4 
billion and expenditures S6.5 billion. 

• Missiles. Obligations will decline from 
$4.1 billion in Fiscal 1961 to S4 billion 
in Fiscal 1962. Expenditures will rise 
from S4.1 billion to $4.2 billion. The 
Fiscal 1960 totals were: obligations, S3. 5 
billion; expenditures, S3.S billion. 


Satellite Altitude 

Chicago— Current data on the in- 
ner (proton) Van Allen radiation bell 
indicates that commercial communica- 
tions satellites may need to operate at 
altitudes above 10.000 mi. if their solar 
cells are to have reasonably long life. Dr. 
George Mueller told the Fifth National 
Conference on Global Communications 
last week. Dr. Mueller is vice president 
of Space Technology Laboratories, Inc., 
which has built the payloads for several 
Explorer and Pioneer satellites. Both 
American Telephone & Telegraph and 
General Electric have proposed commu- 
nication systems using satellites in orbits 
of only 6,000 to 8,000 mi. altitude. 
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Umbau<ih May Seek 
New Assembly Site 

New York— Fairchild Stratos Corp., 
upheld by arbitrators in its contract 
dispute with Umbaugh Aircraft Corp. 
over assembly of the Umbaugh IS auto- 
giro. said last week it was willing to 
discuss new contract terms with Um- 

American Arbitration Assn, decided 
in favor of Fairchild in the company’s 
dispute with Umbaugh (AW May 22, 
p. 33), stating that Fairchild was en- 
titled to refuse further to perform 
under the 1959 contract, and to regard 
the contract as no longer in effect. 

It appears probable that Umbaugh 
will seek a new assembly site rather 
than agree to any substantial cost in- 
crease resulting from a new contract 
with Fairchild. An Umbaugh spokes- 
man said that the company was investi- 
gating several locations in Oklahoma 
and Texas for U-1S assembly. 

One site under consideration, the 
Shawnee Industries facilities formerly 
used by Jonco Aircraft Corp. in Shaw- 
nee. Okla.. was acquired last week by 
Thiokol Chemical Corp. Component 
parts for the aircraft, original!' - sched- 
uled for initial delivers - to Hagerstown, 
Md., carlv this month, are being de- 
layed pending final assemble site selec- 
tion by Umbaugh (AW Apr. 17. p. 34). 

A Federal Aviation Agencv spokes- 
man said that additional U-1S technical 
data is required prior to commencement 
of certification flight tests. 


NA.39 Mk. 2 Version 

London— Blackburn Aircraft is devel- 
oping a Mk. 2 version of the Buccaneer 
NA. 39, fitting it with Rolls-Royce Spey 
turbojet engines to give the low-level 
naval strike tighter supersonic capabilitv 
on the deck (AW Nov. 28, I960, p. 23). 

New engines produce 10.100 lb. 
thrust, against the 7,000 lb. generated by 
dc Havilland Giron Juniors used in the 
Mk. 1 version now in production. Spey 
is a development of the RB.163 engine 
earmarked for the dc Havilland Trident 
three-jet transport and the BAC 111. 
Rolls now has live development engines 
running and the first two will fly in 
August on an Avro Vulcan bomber. 

NA.39 is equipped for boundary layer 
control on flaps and ailerons, using about 
12Cf of engine air for this purpose. 
Blowing reduces approach speed by about 
15 kt. Spev fits this design need (AW 
Feb. 13. p. 23). 

New engines will allow an increase 
of about 2.000 lb. from present basic 
weight of 25,310 lb. and still maintain 
the same range. Maximum speed will 
be increased by 35 kt. and combat ceil- 
ing raised by 8,000 ft. 



Gyrodyne DSN-1 drone helicopter has fiberglass stabilizing fins and fuel tank. 


First Photos of DSN-1 Drone Helicopter 

Gyrodyne Corp. of America’s DSN-1 drone 
helicopter, developed for the Navy as part of 
its DASH (Destroyer Anti-Submarine Heli- 
copter) weapon system, has made 38 succes- 
sive landings and takeoffs, and 22 flights 
from the destroyer USS Hazelwood. Coaxial 
rotor configuration was developed by com- 
panv for its earlier XRON Rotorcyelc. 
i’owcrplant is a Porsche automotive engine. 

Torpedo is slung between skid gear under 
protruding forward beam. Serial number 
1004 indicates this is fourth drone in de- 
velopment quaiititv. Engine and transmis- 
sion* oil pressure and temperature gages arc 
at right. 
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Perfection of Orbital Rendezvous 
Advances Project Saint Timetable 


Washington — Defense Department 
expects to orbit the satellite inspector 
(Saint) within two years as a result of 
stepped up effort to perfect orbital 
rendezvous techniques (AW Nov. 14. 
1960. p. 26). 

Dr. Harold Brown, director of de- 
fense research and engineering, told the 
House Science and Astronautics Com- 
mittee that the orbital rendezvous en- 
visioned under the Saint project “might 
be as little as a couple of years off.” 

He said the military at the moment 
is concentrating on developing an un- 
manned satellite to orbit close enough 
to another satellite to identify it but 
not to lock onto or board it. 

The U. S. satellite would be equipped 
with television, radar and other instru- 
ments to enable it to send identification 
data to ground stations. Ultimately, he 
added, "manned inspection or the use 
of more complex unmanned inspection 
schemes might be necessary." He said 
the Pentagon is coordinating its orbital 
rendezvous activities with those of the 
National Aeronautics and Space Ad- 
ministration. 

Milton W. Rosen. NASA deputy 
director of launch vehicle programs, 
said the agency plans to step up the 
orbital rendezvous program. The bulk 
of any additional money Congress ap- 
propriates for orbital rendezvous, he 


said, would be used to design and de- 
velop a system for capturing a target ve- 
hicle "if you were within say a mile of 

One possible way to do this, Rosen 
added, is to home in on the target ve- 
hicle and then reach it under propul- 

Another method now being studied, 
he said, is to hook onto it by shooting 
a line over it— much like the rescue 
techniques used by ships. 

Asked how much money he would 
like to sec invested in NASA's orbital 
rendezvous work in Fiscal 1962. Rosen 
answered SS million, compared with the 
S2 million requested by the Kennedy 
Administration in its first review of the 
Eisenhower budget. 

Critical Need 

The critical need now. he said, “is a 
very strong program in technology." 
The development of the actual hard- 
ware must await the perfecting of the 
orbital rendezvous techniques. Rosen 

He predicted chemical rockets will be 
used initially for orbital rendevous but 
would be followed shortly by solid 
rockets. By 1970. Rosen said, space 
officials expect to have electric propul- 
sion available. He said electrical pro- 
pulsion “is very much more efficient.” 


House Investigators 
Cite Overcharges 

Washington— Comptroller General 

Joseph Campbell last week presented 
the House Armed Services Investigating 
Subcommittee with a long item-bv- 
item listing of aeronautical replace- 
ment spare parts for which he alleged 
contractors have charged the govern- 
ment dollars instead of cents. 

Rep. Edward Hebert (D.-La.), the 
subcommittee chairman, summed up 
the situation as “a wonderland of 

The two major reasons for the exces- 
sive pricing. Campbell told the sub- 
committee. were that prime contractors 
added a substantial layer of profit onto 
items wholly produced by subcontrac- 
tors and that the military services pas- 
sively used sole-source procurement 
when competitive bidding was pos- 
sible. 

In one instance related by Campbell, 
Air Force, by mistake, obtained a com- 
petitive bid of about half the cost on 
an item it had planned for sole-source 
procurement from its old supplier. This 
concerned "lockfoam parts kits." 

“The justification for sole-source 
procurement stated that the drawings 
and specifications necessary to allow ad- 
vertised procurement were not avail- 
able and that a single manufacturer 
would he the only firm solicited, be- 
cause it was the only known source 
with the product knowledge and capa- 
bility to furnish items acceptable to the 
Air Force,” Campbell reported. 

“Although it was the intent to solicit 
a proposal from the previous supplier 
only, requests for proposals were inad- 
vertently forwarded to several Air 
Procurement Districts." he continued. 
The result, according to Campbell, was 
that a new supplier submitted a unit 
price of S3 1.79. compared with S72.13 
by the old supplier. 

Nuts previously procured from a sole 
source at S 1.83 were obtained for 35 
cents. Bolts dropped from 28 cents 
each to 1 1 cents: another type of bolt, 
from S2.39 to 12 cents; and still an- 
other bolt, from S9.36 to 89 cents. 
Vortex generators went from S7.42 to 
92 cents. Bracket assemblies dropped 
from SI 1.11 to SS cents. 

To illustrate the middle-man earn- 
ing of prime contractors. Campbell 
used these examples, showing the dif- 
ference between the subcontractor price 
and the price to the government: 

• Air Force. Bearing. 56 cents and 69 
cents; armature. SI 6.69 and S3 5.28: 
helical gear. S46.84 and S70.30. 

• Navv. Lock, fuel nozzle combust, one 
cent and 37 cents: bolt. 90 cents and 
S6.83; seal. SI 1.31 and S2S.05. 

• Army. Bearing. S63.07 and S92.1S: 
gage. $70.50 and S94.45; bolt, S35.30 
and $52.51. 
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Symington Backs Defense Censors 


Washington— Secretary of Defense 
Robert S. McNamara's plan to close 
doors on the release of information won 
a convert on Capitol Hill last week: 
Sen. Stuart Symington (D.-Mo.), for- 
mer Air Force secretary. 

“Apparently there is now to be a 
real effort to at least curtail the steady 
stream of unilateral propaganda ema- 
nating from the various military in- 
stallations supported by all three serv- 
ices, in this country and around the 
globe." Symington declared in a speech 
to the Senate. 

The statement followed release of 
testimony before the Senate Armed 
Sendees Committee regarding Navy’s 
former and present position on mass 
bombing. When Defense Department, 
at first, deleted the testimony from the 
record. Symington charged that the 
action was “for public relations reasons 
only" (AW May 22. p. 231. 

In the course of the released testi- 
mony. Symington, after reminding 
Adm. Arleigh Burke, chief of naval 
operations, that Navy in 1949 had op- 
posed USAF's B-36 program because it 
entailed mass bombing, observed: 

“The Polaris is certainly much more 
of a city-destroying weapon. ... So 
what now occurs to my mind is that 


Commercial Satellites 

Washington-Federal Commonicntions 
Commission said last week that a joint 
commercial satellite svstem that includes 
international communication common 



FCC urgently requested comments from 
industry by June 23 on its initial views 
and said it will initiate a separate rule- 
making proceeding on location of earth 

modified views, based on the June 23 
replies, wall be recommended to State 
Department as U. S. policy in negotiat- 

National Aeronautics and Space Ad- 

negotiating with American Telephone & 
Telegraph for rapid development of a 
plan to launch AT&T's experimental 


there may be some change in your posi- 
tion because there has been some 
change in who has what weapon." 

Adm. Burke replied: “There has been 
a change in position, but not for that 
reason. I think it is commencing to be 
realized now not only by people in the 
United States, but by the whole world, 
that you cannot have a general nuclear 
war and not have vast devastation, and 
if anybody can win in a war like that 
it will be winning-over a country that 
has been very greatly devastated. 

“If we go to war in a general nuclear 
war with Russia, there is no way on 
God’s green earth that Russia can 
avoid very heavy destruction, millions 
and millions of people, and the same 
thing is true here. We would take lots 
of casualties. . . .’’ 

Meanwhile, Rep. John Moss (D.- 
Calif.l. chairman of the House Gov- 
ernment Information Subcommittee, 
assured that his group would continue 
to be as watchful over the release of all 
defense information that the public has 
a right to know as it was under the 
former Republican Administration. 

Air Temperature Cuts 
F4H’s Record Speed 

New Yor k— McDonnell F4H-l's 
record breaking transcontinental flight 
of 2 hr. 48 min on May 24 did not 
match computed expectations due to 
upper air temperature of — 50C which 
was warmer than ideal. 

Participating in the Bendix Trophy 
race along with three other F4H-ls, 
Navy Lt. Richard Gordon. Jr., pilot, 
and radar intercept officer Lt. j. c. 
Bobbie R. Young, number three team, 
crossed the finish line at Brooklyn NAS. 
N. Y.. first, with an average ground 
speed of 871.38 mph. for the 2.445.9 
stat. mi, route from Ontario, Calif. 

First three F4IIs flying non-stop 
broke the previous record established 
by USAF Lt. Gustave Klatt in a Mc- 
Donnell F-101C in November. 1937. 
Second in the race was team number 
two flown bv Lt. Cdr. Scott Lamorcaux 
with a time of 2 hr. 57 min. Third was 
team number one flown by Cdr. Julian 
S. Lake with a flight time of 3 hr. 3 min. 
The fourth F4H, piloted by Lt. Cdr. 
Paul Spencer, was unable to make its 
third refueling due to tanker trouble and 
was forced to reduce to subsonic air 
speeds in order to complete the flight 

The contesting aircraft made in-flight 
refueling contact with Douglas A3D 
tanker teams over Albuquerque. N. M., 
St. Louis. Mo. and Pittsburgh. Pa. 
Refueling was accomplished at 33.000 
ft. at maximum tanker speed near Mach 


.8. The F4Hs fueled with a 600 gal. 
external belly tank. Carrying two side- 
winder missiles each, the aircraft were 
flown at maximum cruise with after- 
burner at just under Mach 2 at an 
altitude of approximately 50,000 ft. 
Ground control intercept radar was used 
during the flight to aid navigation and 
to facilitate tanker rendezvous. 

In Connecticut the same day, Sikor- 
sky's HSS-2 twin-turbine helicopter 
claimed a second world speed record 
for this helicopter when it flew 174.9 
mph. over a 100-km. (62-mi.) closed 
circuit course. The current official 100- 
km. record is 167.09 mph. set bv a Rus- 
sian Mi-6 on Nov. 21. 1939. On May 
1~ the HSS-2 had claimed a record of 
192.9 mph. over a 1.86-mi. straight 
line course (AW May 22, p. 34). 


News Digest 


Final attempt to use a Juno II as 
a space launch vehicle failed May 24 
in a malfunction traced to the upper 
stages. Failure was the second try to 
orbit an ionospheric beacon to sample 
the atmospheric structure. In the 10 
launchings of Juno II, five were suc- 
cessful. Three failures were traced to 
upper stages, one to guidance and one 
to attitude control. 

Super Sparrow air-to-air missile pro- 
gram to provide substantial increases 
in performance of current Sparrow Ills 
has been initiated by Navy Bureau of 
Weapons with award of S675.000 de- 
velopment contract for a new motor to 
Rocketdvne's Solid Propellant Opera- 
tions. McGregor. Tex. 

Crash of Cessna Skyhook factory 
demonstration helicopter near Midland 
Air Park. Tex., is under investigation 
by team of Federal Aviation Agency 
and factory personnel. Sole occupant. 
Oliver M. I Iopkins. Cessna rotary wing 
sales specialist for western U.S.. was 
killed. Crash occurred a few minutes 
after Hopkins had departed Midland 
where he had refueled. Indications are 
that the main rotor blades contacted 
the tail rotor while the Skyhook was at 
approximately 500-ft. altitude. 

First technical report on hioastro- 
nautics data from the MR-3 ballistic 
flight of Astronaut Alan B. Shepard will 
be given June 6 in all day session at the 
new State Department Auditorium i:> 
Washington. 

General Electric Co. appointed 
Robert J. Brown general manager of the 
company’s Heavy Military Electronics 
Department, where he formerly served 
as marketing manager. 
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AIR TRANSPORT 


Eastern Renovates Passenger Services 


Airline aims at faster check-in and baggage handling, 
stresses on-time departures and in-flight service. 

By Glenn Garrison 

New York— Eastern Air Lines, convinced that airline survival in today’s 
competitive markets depends largely on a reputation for passenger service, is 
completing the first phase of a program to promote its revamped sen-ice 
functions. 

Eastern acknowledges it had a long way to go in overcoming a previous 
poor reputation in many service aspects. Under new president Malcolm 
MacIntyre, however, a complete renovation of the passenger service function 


has taken place and the airline now is 
and promotion campaign to push its 

Sections of four departments were 
consolidated in Fcbruarv. 1960. under 
a new customer services department 
headed bv Vice President Robert L. 
Turner, and its program has included 
the following major improvements: 

• Individual attention to the passenger 
through "front of the counter cover- 
age," including newly appointed cus- 
tomer service representatives at major 
terminals to assist with individual pas- 
senger problems. 

• On-time departure record which last 
month reached a new high with 76.3% 
of 39.909 flights departing on time and 
39.6% departing within 13 min. of 
schedule. 

• New check-in procedures, including 
express check-in counters, with the aim 
of speeding the customer's passage to 
his aircraft. 

• Baggage handling speedup through 
expansion of equipment and personnel 
and wider use of self-claim facilities and 
carry-on procedures. 

• In-flight sen-ices revamping, including 
a new food service organization and 
policy, and changed procedures for hir- 
ing, training and supervising flight at- 
tendants. 

F,astern's previous standing regarding 
passenger service added to the particu- 
larly tough competitive position the air- 
line faces: multiple competition over its 
prime routes, and its present relative 
scarcity of jet equipment. Surveys bv 
Eastern itself, its advertising agency and 
others indicated that Eastern ranked 
far down the list in some service cate- 
gories. Major complaints included the 
lack of personalized attention, baggage- 
handling problems, ticketing delavs. and 
food service which left something to be 
desired. 

With its intense new program. East- 
ern hopes to improve its service image 
so as to compete more strongly for pas- 


in the midst of a large-scale advertising 



sengers in a market where schedules, 
airplanes, and fares of airlines on the 
same routes will be comparable, and 
where the passenger’s decision will de- 
pend on which airline he feels will give 
him the best service as an individual. 

In Eastern’s case, according to an 
official of the airline, there has been a 
“second generation fresh look at 
things” with the advent of Maclntvre 
as president. Passenger service func- 
tions had been scattered around the 
organization— reservations under the 
safes department, for example— but they 
arc now consolidated. Actually there 
have been three major steps in East- 
ern’s evolution: from a primarily 
mechanical, operational orientation and 
responsibility, to an equal emphasis on 
sales, and now to the new emphasis on 
the third major area, passenger service. 

The major campaign to promote 
Eastern’s new service image began in 
March and includes advertisements 
which stress the basic service improve- 
ments. About 50% of the airline’s 
SI. 2 5-million advertising budget for 
March, April and May was devoted to 


Eastern Omits Dividend 

New York-Eastern Air Lines advised 
stockholders that the quarterly dividend 
on common stock had been omitted be- 
cause of a strike, the need for cash to 
finance the carrier’s jet program, and 

the present ovcrcoinpctitivc and under- 
priced conditions in the industry." 

Eastern had paid a quarterly 25 cent 
dividend since Nov. 15. 1955, and an 
additional annual dividend of 2% in 
stock has been paid concurrently with 
the year’s final quartcrlv dividend since 
Dec. 15. 1956. 


this campaign, as opposed to Eastern's 
traditional travel-type advertising. 

Turner, who went with Eastern spe- 
cifically to take the new customer serv- 
ice chief job after serving as vice presi- 
dent-traffic with the Air Transport 
Assn., told Aviation Week that his 
basic organizational setup was com- 
pleted last August. But the promo- 
tional campaign, he said, wasn’t begun 
"until we had something to back it up." 

improvements in sendee have already 
shown results, Turner said, by the only 
available vardsticks-highcr employe 
morale, and good public reaction as 
expressed in letters to the company. 

The new department took over some 
of the functions of each of four existing 
departments. From traffic it absorbed 
rcsenations and city ticket offices: from 
ground operations, almost all ramp 
operations except refueling: from main- 
tenance, all aircraft cleaning functions 
except wash rack cleaning during major 
maintenance periods; from flight opera- 
tions, cabin service including attend- 
ants and catering. 

Three main divisions of the new 
department, and their principal func- 

• Airport services handles ramp pro- 
cedures and the administration of air- 
port ticket counters and passenger 
handling. This division is engaged in 
three major projects— speedup of in- 

rccord. and streamlining of clieck-in 
procedures. According to Turner, 
future equipment designed into the 
terminals will be the long-range 
solution to baggage handling, but 
Eastern couldn’t wait for that develop- 
ment. In the meantime, improvement 
has been made by "brute strength”- 
addition of more personnel, carts, tugs 
and the like and boosting the morale 
and efficiency of the handlers. As an 
example of the improvement. Turner 
said that at La Guardia in April the 
slowest first-class bag arrived at the 
claims counter 41 min. after arrival, 
compared with an average of at least 
12 min. previously. Passengers arriving 
at the claim area. Turner said, have 
been, in some cases, waiting for baggage 
that already had arrived (not being 
accustomed to such speed) and it has 
been necessary to install signs asking 
the passengers to sec if their bags are 
already there. 

In the on-time campaign, there has 
been a much broader use of spare air- 
planes. Equipment is kept out of 
scheduled service or routine maintc- 
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nance and spotted at key locations to 
take over if necessary to avoid delays. 
These airplanes are not committed to 
charter flights. Another major effort 
has been made in setting up control 
centers at major stations. These centers 
follow a checklist of items needed for 
departure and coordinate the entire 
process. 

For example, if a ramp agent finds 
a dirty rug in the scheduled aircraft 
he notifies the center, which calls main- 
tenance for a replacement. Or if the 
caterer has forgotten that particular 
flight, the center discovers it from the 
checklist and calls for action. Eastern 
has invested heavily in communications 
to go with the control center concept: 
radios, for example, in tugs, gas tenders, 
catering trucks so there can be virtually 
instantaneous communication from 
center to all ramp activities. 

Third Major Project 

The third major airport services 
project, check-in streamlining, has in- 
volved creation of express check-in 
positions for passengers with tickets at 
all major terminals. Other short cuts 
have been instituted in the check-in of 
baggage and the ticketing of passengers. 
For example, checking of rcsenations 
lists has been eliminated: if the pas- 
senger says he has a reservation, he is 
presumed to have one. The whole 
effort is devoted to moving the pas- 
senger and his baggage quickly from 
terminal entrance to aircraft gate with 
a minimum number of stops or no stops 
at all. 

• Traffic services also works on the 
check-in project. It also handles reser- 
vations, space control, and city ticket- 
ing offices. A major effort has been in 
cutting telephone answering times. 
Formerly, the goal was to answer 70% 
of incoming calls within 15 sec.; this 
goal has been increased to 80% and. 
Turner said, is generally being met or 
bettered. 

• In-flight services has revamped the 
flight attendant and catering programs. 
It now handles the initial selection of 
stewardesses: customer service repre- 
sentatives accompany personnel people 
in recruiting interviews. The steward- 
ess school has been overhauled and is 
now headed by a woman instead of a 
man. Such details as makeup and hair 
styling now meet more rigid standards. 
Turner says "the girls are now nicer 
looking and better trained.” Another 
change was the splitting of the stew- 
ardesses into groups under the control 
of supervisors with more authority, 
providing better job control and com- 
munications. 

In the catering area, a new super- 
visor is in charge and policies have been 
radically altered. Among other things, 
the number of catering stations has 
been reduced and better caterer con- 


trols have been established. A wider 
selection of in-flight meals is offered, 
and the program actually has resulted 
in substantial savings in money. 

In addition to the work of its three 
divisions, the customer service depart- 
ment handles some staff functions such 
as publications, supervisor training, 
quality control and statistics. Tire de- 
partment also comes up with basic 
thinking for such projects as Eastern’s 
"airbus” and “air-shuttle” sendees 
(AW May 8. p. 40). 

Among the projects of the depart- 
ment currently is a study of the effect 
computers may have on future activity. 
First, what the computers are going to 
be able to perform: and second, what 
effect their use will have on personnel. 
Eastern is trying to anticipate employe 
relocation or elimination needs as a re- 


sult of computer use, and as far as 
possible to handle the situation by nor- 
mal employe attrition. 

An adjunct of the customer scnicc 
drive is stimulation of employe incen- 
tive and morale. For example. Eastern 
has instituted "presidential citations" 
for accomplishments “above and be- 
yond the call of duty." The winners 
are nominated by passengers or fellow 
employes, awarded a silver cup and 
given a weekend of entertainment in 
New York. First of the four-times-a- 
year ceremonies was held last Decem- 
ber. Sample winners: two flight attend- 
ants on a San Juan-Idlewild flight can- 
celed at Richmond, Va., because of 
weather, who accompanied the pas- 
sengers on a chartered bus to New 
York and performed a number of un- 
usual sendees for the passengers. 


Board Asks FEIA-ALPA Merger 


Washington— Merger of the Flight 
Engineers International Assn, with the 
Air Line Pilots Assn., was the major 
recommendation last week of a special 
presidential commission appointed to 
investigate the engineers’ simultaneous 
shutdown of seven airlines last February. 

At the same time, a separate presiden- 
tial emergency board reviewing the 
cause of a 47-day strike of International 
Assn, of Machinists flight engineers on 
Northwest Airlines, last January, rec- 
ommended that the airline employ 
three-man crews on turbojet equip- 
ment; decide its own crew member 
qualifications and preserve the existing 
job priorities of presently employed 
flight engineers. 

In addition to the merger proposal, 
the presidential commission under 
Chairman Nathan P. Fcinsinger urged 
that all parties to the dispute commence 
negotiation within 30 days on the fol- 
lowing points: 

• Turbojet flight crews on all airlines 
should be limited to a three-man oper- 
ation. On carriers using a four-man 
crew, the commission said, flight engi- 
neers should be retained and not re- 
quired to take pilot training. However, 
the report stipulated, the engineer mav 
choose whatever option the airlines' of- 
fer. such as severance pay. early retire- 
ment or a suitable ground job. 

• Crew reduction should provide that 
the third position will involve the pres- 
ent functions of the flight engineer and 
"some kind of piloting duties.” Fein- 
singer remarked that four-man crews 
were an "accident of collective bargain- 
ing" which "should stop right now.” 
He later added that while Federal Avia- 
tion Agency regulations recognize the 
importance of flight engineer functions, 
they do not stipulate that only FElA 
members can perform these duties. 

• Assurances from ALPA that it will not 


"in the near future” seek any further 
representation rights from other air- 
lines. similar to the elections now in 
process at United Air Lines under the 
National Mediation Board, should re- 
move FEIA’s concern over any jeopardy 
of their job security by an expansion of 
this process. Feinsinger noted that rep- 
resentative election ballots on the 
United issue are scheduled for May 
26 counting. As an alternative, but not 
a "condition of settlement” of the over- 
all controversy, the report recommended 
that FEIA and ALPA "merge, consoli- 
date, or take other appropriate coopera- 
tive action" to settle the issue. 

• "Joint Committee on Inter-Union 
Cooperation” should be established by 
the two unions. 

• Should Western Air Lines continue 
its refusal to rehire striking engineers, 
the commission will ask the carrier to 
agree to the appointment of a neutral 
party authorized to make recommenda- 
tions in the matter after hearing both 
sides of the case. 

• Initial bargaining on all issues should 
begin immediately and take place in 
Washington under the auspices of the 
commission. If the parties fail to com- 
mence negotiations on the report rec- 
ommendations within a 30-day period, 
the commission then plans to recon- 
vene and recommend such further 
action “as may then seem desirable.” 

Release of the report also included 
a strong message from President Ken- 
nedy who urged its full acceptance and 
emphasized that, “one thing is clear: 
we cannot have further strikes over 
these disputed issues. There can be no 
legitimate excuse for interruptions of 
service now that these commisisons 
have marked out the areas of fair and 
reasonable settlement. The public de- 
serves, expects and demands that such 
settlements be reached.” 
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Port Authority Seeks Permission to 
Open Newark Airport to Jet Traffic 


New York-Port of New York Au- 
thority's long-expected move toward 
opening Newark Airport to jets (AW 
May 22, p. 35) highlights the dilemma 
of an airport operator with strong local 
opposition: accept jets despite the op- 
position, or see vour airport relegated to 
a minor role as services are shifted clsc- 

The Port Authority has announced 
it may grant requests by American and 
United to begin such service about 
June 11, with initial Newark-Chicago 
schedules. But there arc still political 
hurdles to be faced, and observers do 
not expect that the target date will 
be met. 

New Jersey Governor Robert Mcy- 
ner has not said yes or no to the re- 
quests, but plans to appoint his own 
noise consultant to study the situation. 
Some delay is expected. However, it is 
generally believed that jets will be 
operating on schedules at the airport 
in the near future. Meyner has the 
authority to veto any such Port Au- 
thority action if he wishes. 

Port Authority's View 

The Port Authority advised Meyner 
that Newark ". . . cannot be con- 
sidered a first-class modern air terminal 
today or at any time in the future if 
its operations are limited to propeller- 
type aircraft." Newark is one of the 
few of the 30 most populous cities in 
the U. S. without jet service, the 
agency said, and as a result scheduled 
plane movements decreased 5.5% in 
1960. “If this trend is allowed to 
continue," the Port Authority said, 
“Newark Airport will be relegated to 
the role of handling a verv small vol- 
ume of local service to a relatively few 
close-by cities and towns.” 

Analysis by its staff has convinced 
the agency that “the existing family 
of jets can operate in short- and me- 
dium-haul service ... at takeoff noise 
levels not greater than, and in many 
cases less than, that created by . . . 
piston engined operations.” 

Jets would operate under Port Au- 
thority restrictions at Newark, includ- 
ing specified runways and a 112 per- 
ceived decibel noise limit over adjacent 
communities. 

Both American and United plan to 
operate Newark-Chicago services, Amer- 
ican initially with Boeing 720B equip- 
ment. United would start off with a 
720 service, add Caravcllcs shortly there- 
after. A number of airlines have been 
using Newark for jet diversions from 
Idlcwild, which resulted in 230 jet move- 
ments at the airport last year. The 


planes are ferried back to Idlcwild since 
no revenue departures are permitted. 

First carrier formally to request jet 
schedules at Newark was Delta, which 
applied last year without success. But 
Delta has no immediate plans to serve 
Newark with jets even if the airport 
is opened up to them. Delta has nine 
Convair 8S0s. with three more to be 
delivered later this year, and its fleet 
presently is occupied elsewhere. It has 
a new route to sene as a result of the 
Southern Transcontinental Case. How- 
ever, the airline says it constantly re- 
evaluates requirements at various 
traffic points. 

Among the factors which could lead 
to Delta s going into Newark with jets 
is the United-Capital merger, which 
would involve present Capital routes 
from Newark which compete with 
Delta’s. Another factor is possible ac- 
tion by Eastern, another competitor 
at Newark. 

Eastern has no immediate plans 
cither to go into Newark with jets. The 
carrier is short of jet equipment at the 
moment, but first deliveries of 720s are 
expected this fall. Eastern operates the 
most schedules at Newark. 

TWA. also without an excess of 
suitable equipment, doesn't plan an 
early request for scheduled Newark jet 
service. But the airline would like to 
operate diverted flights out of Newark 
as revenue departures. It asked permis- 
sion to do this last year and was re- 

Braniff’s Controlling 
Stock Changes Hands 

Dallas— Working control of Braniff 
International Airways has passed into 
the hands of four top executives of 
Texas Instruments. Inc., Dallas-based 
electronics manufacturer, who pur- 
chased 1,006.000 shares of 2.94S.11S 
shares of common outstanding from 
Sen. William A. Blaklcy (D.-Tcx.). 

Price of the transaction was approxi- 
mately SI 3.5 million, covering some 
522.01)0 shares owned outright by Sen. 
Blaklcv and 484.000 shares of the Blak- 
lev-Braniff Foundation, the latter char- 
tered to carry out educational, religious 
andpublic welfare projects. 

The four purchasers. Erik Jonsson. 
Texas Instruments, board chairman; 
Eugene McDermott, executive com- 
mittee chairman; P. E. Haggerty, presi- 
dent. and Cecil Green, vice president 
and honorary board chairman of Texas 
Instruments' wholly-owned subsidiary, 
Geophysical Services, Inc., emphasized 


that they considered the purchase £ 
good personal investment on their part 
and that it was not related in any way 
to the electronics firm. 

As spokesman for the purchasers, 
Jonsson said that they did not contem- 
plate any changes in Braniff policy or 
personnel as a result of the change in 
ownership of the largest single holding 
in the airline, although indications were 
that thev would plav an active role in 
the airline's future. Sen. Blaklcy has 
resigned his positions as one of Bmniff's 
15 directors and as a member of its 
seven-man executive committee. No 
announcement was made of filling these 
vacancies at the time of the announce- 
ment of the stock sale. 

Blaklcy. who has been associated with 
Braniff since the 1930s, is campaigning 
to fill the unexpired term of Vice Presi- 
dent Lyndon Johnson in the Senate. 
The Senator said that he disposed of his 
Braniff holdings so that lie could devote 
more time to his political post, terming 
stories to the effect that he liquidated 
his holdings because he was in need of 
funds as “pretty sorry information.” 

American Requests 
Restraining Order 

Washington— American Airlines has 
taken legal action to halt a Civil Aero- 
nautics Board decision in the Southern 
Transcontinental Case, which the car- 
rier contends will reduce its annual net 
profits bv SI 5 million (AW May 22, 
p. 46). 

In a petition filed with the U. S. 
Court of Appeals for the District of 
Columbia, the airline asked that the 
June 11 effective date of the Board 
order be stayed until 30 days after the 
CAB has ruled upon American's peti- 
tion for reconsideration. The court has 
set June 1 as the date for a hearing on 
the stay request, American attorneys 
said, adding that if it is granted, a full 
judicial review of the CAB decision 
will be requested. 

The extension of the Florida and 
Texas routes of Delta Air Lines and 
National Airlines to the West Coast, 
along with the abandonment of all in- 
terchange agreements between the two 
carriers and American, would damage 
American's ability to earn dividends or 
pay interest on long-term debt, the 
attorneys said. 

Granting of a stay by the court 
would “assure continuance’of the status 
quo” until the board has ruled on the 
petition for reconsideration, all parties 
have had an opportunitv to consider the 
answer and the possibility of following 
legal action, and the court has had a 
chance to consider such requests, all 
of which would be impractical before 
the June 11 effective date of the Board 
order, American said. 
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BOAC Scores Cunard Eagle Route Bid 


London— British Overseas Airways 
Corp. last week contended that grant- 
ing an independent operator— Cunard 
Eagle Airways— a license to fly a parallel 
route across the North Atlantic will 
“strike at the very heart of the BOAC 
enterprise.” 

In hearings before Britain’s new Air 
Transport Licensing Board. Cunard 
Eagle, a subsidiary of Cunard Steam- 
ship, Ltd., countered that the poten- 
tial increase in passengers along the dis- 
puted route is “absolutclv limitless.” 

The airlines are clashing over the 
first of a series of applications by in- 
dependent airlines for routes w hich pre- 
riouslv have been flown only bv BOAC 
and British European Airways, the 
other state-owned carrier (AW May 22, 
p. 34). Next round starts June 21 when 
British United Airways, the largest 
independent, tangles with BEA for a 
number of European and African 

Authority to apply for the routes 
came last Mar. 31 when Parliament ap- 
proved a new Civil Aviation (licensing) 
Act of 1961. opening routes to com- 
petitive British airlines. 

BOAC is opposing Cunard Eagle’s 
application in what Basil Smallpeice, 
managing director, said is “in the 
strongest possible terms.” He told the 
Board: 

“BOAC sees in this application a 
potential challenge to the position 
which it has built up over the years 
on this North Atlantic route bv sus- 
tained effort and research, capital in- 
vestment, operating technique and man- 

Cunard Eagle’s primary interest is 
in daily service to New York City, 
starting next spring after delivery of 
two Boeing 707-420 jet transports now 
on order. The application also asks 
service to Montreal and Toronto. 
BOAC now flies 64 sendees a week to 
New York and Canada, using Boeing 

Basically BOAC’s opposition to 
Cunard Eagle rests on the following 
premises: 

• There is no need or demand for an- 
other British carrier on the North At- 

• Similar service would be a “waste- 
ful duplication” of BOAC’s efforts. 

• Service would cause a “material diver- 
sion” of passenger traffic from BOAC. 

• BOAC’s financial dealings with the 
British aviation industry, involving air- 
craft orders worth nearly S400 million 
beyond 1963, would possibly be jeop- 
ardized by entry of a competing British 

• Addition of a second British airline 
will involve renegotiation of bilateral 
agreements with the U. S. and Canada, 


and could reflect on pooling agreements 
now in force between BOAC and U. S. 
and Canadian airlines. 

Speaking for BOAC. Henry Fisher, 
the airline’s counsel, admitted that 
under current agreements with the two 
governments, the United Kingdom is 
allowed to put another British carrier 
on the North Atlantic, but he warned 
that this could be "prejudicial to 
BOAC’s interests in traffic rights, rela- 
tive to intergovernmental agreements, 
by weakening the United Kingdom's 
bargaining position in future bilaterals,” 

Fisher claimed that unless Cunard 
Eagle’s North Atlantic passenger traf- 
fic came from the market now held by 
other operators, it would inevitably 
take business away from BOAC. About 
40% of the traffic now is held by 
Trans World Airlines and Pan Ameri- 
can World Airways. 

Fisher testified: “Since 1946, BOAC 
has built up transatlantic service from 
nothing and now Cunard Eagle seeks to 
come in to share the prize without bear- 
ing any of the heat and burden of the 
day.” 

BOAC struck at Cunard Eagle’s 
financial relationship to its parent com- 
panv. Cunard Steamship, which has 
applied for about S50 million in gov- 
ernment loans and grants to build a 
new “Queen” ocean liner. Cunard 
Eagle is spending more than SI 2 mil- 
lion of its own money to buy the two 
Boeing jets. 

Fisher asked Sir John Brocklebank, 
Cunard Steamship chairman, if it 
would be a fair description that Cunard 
wanted to "back both horses— the air- 
craft with their own money and the 
ship in part with other people's.” 
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Brocklebank replied that the "ship 
problem came up long before we 
thought of buying Eagle, and we did 

Harold Bamberg. Cunard Eagle chair- 
man and managing director, also told 
the Board that it is “well within the 
resources of Cunard either to provide 
the cash or by way of raising finance to 
find the SI 4 million involved in the 
Boeing purchase.” He claimed that the 
question of government aid for a new 
Queen liner could not be related to 
Cunard's air activities. 

In posing BOAC’s case against 
Cunard. Fisher told the board that 
BOAC and its predecessors had pio- 
neered a world-wide netw'ork at a vast 
investment of public money which now 
was at risk. Capital investment today 
is about S400 million. By 1966, capi- 
tal investment, considering aircraft or- 
ders now in effect, will stand at more 
than S602 million. 

Fisher cited BOAC’s orders for 15 
Vickers VC.lOs and 30 Super VC.lOs 
to take care of additional capacity 
deemed necessary up to 1967 or 196S. 
He said “if an independent comes in. 
the aircraft will be redundant and 
future profits jeopardized.” 

BOAC contends that the seat ca- 
pacity provided by the new airplanes 
will provide Britain’s share of the North 
Atlantic route by 1966, obviating the 
need for another flag carrier on the 
route. The company said it will have 
13 VC.lOs and 10 Boeing 707s on 
the North Atlantic in 1966-67. 

The attorney emphasized that BOAC 
has never been a monopoly, in that it 
has operated on the North Atlantic in 
an atmosphere of intense competition 
with IS operators, 10 of them operating 
through Britain. He claimed that the 
intention of the new licensing act was 
that where BOAC had established 
routes and a planned future program, 
the routes were not to be broken into. 

Eight foreign carriers now operate 
through the United Kingdom to the 
United States under Fifth Freedom 
rights. They are Air-India, Alitalia. 
KLM, El Al, Pakistan International, 
Qantas, Sabena and SAS. 

In discussing Cunard Eagle’s finances, 
Fisher noted a section of the act 
charges the Board to consider “the 
provision made or proposed to be made 
against any liability in respect of loss 
or damage to persons or property which 
may be incurred in connection with 
aircraft operated by the applicant.” 

This brought a sharp rejoinder from 
Norman Ashton Hill, Cunard Eagle 
director and company counsel, who said 
the question of Cunard’s finances was 
"an improper suggestion that it would 
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(lodge its obligations to the public." 
All of Cunard Eagle’s operations, he 
stressed, would be fully backed by the 
parent company, and a letter to that ef- 
fect was submitted as evidence. 

In putting Cunard Eagle's case for a 
license, Ashton Hill claimed that "if 
there is any route in the world which 
admits of dual participation, this is the 
one.” He pointed to vast population 
areas at both ends of the North Atlantic 
service, and the growing wealth of the 
North American market. 

Cunard Eagle, he continued, is “not 
out to take the cream off the routes 
that BOAC has built. 

"We are out to participate, in the in- 
terests of British aviation as a whole, 
in a route on which the traffic flow, in 
our submission, is such that it warrants 
a second British operator." 

Traffic Increase 

Ashton Hill said the average increase 
in traffic over the North Atlantic was 
about 20%: In the past five years, with 
one exception, this average has been 
exceeded. In I960, the increase was 
24.7%. 

Cunard Eagle, according to Ashton 
Hill, has the background, staff and will 
have the equipment to operate the 
route satisfactorily. Cunard Eagle 
should be allowed the route, he said, 
because: 

• Lower fares, which are inevitable, will 
stimulate traffic even further. 


London— Armstrong Whitworth has 
started production of a Series 200 Ar- 
gosy 650 turboprop transport, incor- 
porating a major redesign of the wing 
structure for a fully fail-safe concept. 

Officials said the new model will in- 
clude a box-spar type wing, to gain the 
fail-safe concept through broader dis- 
tribution of wing loads. Present wing 
is of the mass-spar boom type. 

Series 200 Argosy was inspected at 
Armstrong Whitworth's Coventry plant 
by Hung Wo Ching, president of 
Aloha Airlines, and Kenneth F. C. 
Char, Aloha vice president in charge of 
operations. Ching said Aloha is "great- 
ly interested" in the Series 200 model 
and is considering eventual purchase of 
two airplanes for air cargo sendee in 

Aloha now operates Fairchild F-27 
turboprops in scheduled passenger serv- 
ice and last month reached a peak load 
factor of 64%. The airline has made 
marked inroads on its sole competitor, 
Hawaiian Airlines (AW Mar. 21, 1960 
p. 43) and attributes much of its suc- 
cess to turboprop equipment. Ching 


• Growing wealth of the wage-earner in 
the United States. 

• Cunard Eagle's past experience on 
overseas routes, including charters and 
Britannia service from London to Ber- 
muda. 

• Pan American and TWA operate in 
competition with each other and with 
other foreign carriers, yet the United 
Kingdom has had but one operator “for 
legislative reasons." 

• Cunard Eagle will enter the service 
with modern jet equipment because it is 
readily available and is considering the 
purchase of British-made airplanes in 
the future. 

• Cunard Eagle lias the “full backing 
and financial support" of its parent 
firm, Cunard Steamship, Ltd. 

• Number of passengers carried on the 
North Atlantic last year-some three 
million— was "but a drop in the bucket 
of the population” at cither end of the 

• Cunard Eagle has developed into a 
major air carrier without any form of 
subsidy. 

Cunard Eagle said it would start its 
service, if a license was granted, between 
London and New York City. Applica- 
tion also includes a request for service 
to Boston, Philadelphia and Washing- 
ton-Baltimore, in addition to the Ca- 
nadian cities. 

Announcement of the Board's find- 
ings is not expected for some months. 
Both sides have the right of appeal. 


said Aloha will show a profit this year. 

Aloha has supported a proposal to 
establish a state-owned air ferry service 
connecting the six main Hawaiian 
islands (AW Feb. 20. p. 37) but the 
state legislature has turned the proposal 
down and now is studying possibilities 
of surface ferries, primarily hydrofoils. 
Air Cargo Need 

Ching said he is convinced of the 
value of air cargo service as a boost to 
the Hawaiian economy and now is 
undertaking a market survey aimed at 
Aloha’s capabilities when equipped with 
two Argosies. One possibility is air 
freighting of dressed cattle from ranches 
to urban markets, and haulage of fresh 
vegetables. Aloha also is studying the 
air-bus plan, to be used in mixed pas- 
senger-cargo configuration. 

Ching envisions the need for pure 
jet service on short hauls in the Ha- 
waiian Islands by 1965 and last week 
inspected the BAC 111 short-haul jet 
(AW May 1 5, p. 42). No firm com- 
mitments have been made for either the 
Argosy Series 200 or the BAC 111. 


CAB Reorganization 
Before House Unit 

Washington — House Government 
Operations Committee late last week 
was expected to report favorably on 
President Kennedy’s plan to reorganize 
Civil Aeronautics Board so as to allow 
Board members more time for major 
policy and planning decisions. 

Under the proposed legislation, 
which is based on a report drafted by 
presidential adviser Janies M. Landis 
(AW Jan. 2, p. 28), the CAB chair- 
man would be entrusted with broad 
authority to delegate power to decide 
less complex issues to individual board 
members, hearing examiners and liigh- 

Testifving before the House Subcom- 
mittee im Executive and Legislative 
Reorganization. CAB Chairman Alan 
S. Bovd predicted that the Board 
would proceed with "considerable cau- 
tion” in delegating authority. Even 
though more tasks could be delegated 
to senior staff officers such as bureau 
and office heads, Boyd warned that this 
might make the delegatees unavailable 
for work that might be even more 
important. 

Bovd offered statistical evidence of 
the CAB workload over the last five 
years. This disclosed that about 65% 
of the Board’s time was consumed by 
adjudicators' and licensing cases; that 
in about half such dockets, the Board 
followed the examiner’s decision with- 
out changing it and that in foreign 
permit applications, the Board sus- 
tained the examiner’s decision about 
95% of the time. 

Asked for a precise example of a 
subject suitable for delegation, Boyd 
singled out “use it or lose it" proceed- 
ings held to determine whether com- 
munities served by subsidized airlines 
were generating enough traffic. Enun- 
ciated in 1957. this use it or lose it 
policy lias been tested, challenged and 
interpreted, Boyd said, and "we know 
what it is." As a result, hearings arc 
fact-finding rather than adjudicatory in 

Trans Caribbean 
Orders Turbofan DC-8 

New York— Trans Caribbean Airways 
has ordered a turbofan-powered Doug- 
las DC-8 for delivery next October and 
has optioned a second DC-8. The air- 
line expects to put the jet into operation 
on its New York-San Juan run in Octo- 
ber. 

Price of the initial order, including 
spares, is S6.5 million. Trans Caribbean 
is negotiating with other airlines to 
lease a jet for the summer for use on 
the route. 


Modified Argosy 650 Goes Into 
Production; Aloha Shows Interest 
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THE SHORT HAUL JET 


m 54-0 m.p.h. cruise speed 

■ 57 mixed class or 69 tourist passengers 

■ Short airfield performance 

■ Quick turn-round: built-in auxiliary power unit 

■ Cabin width for spacious five-abreast seating 
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AVIOBRIDGE used to shield jet passengers at Schipliol during inclement weather telescopes to 100 ft. in length, can move laterally and ver- 
tically in winds of up to 60 mph. Built by Holland's Aviolanda Maatschappu Voor Vlieghiigbouw N.V., it can be positioned in 120-150 sec. 


Devaluation Spurs KLM Modernization 


By David H. Hoffman 

Amsterdam— KLM Royal Dutch Air- 
lines, with almost 20% of its shares in 
U. S. hands, is confident that heavy 
emphasis on modernization— coupled 
with Los Angeles landing rights— will 
ensure continued profits until the 
transition to supersonic transports gets 

To underscore its preoccupation 
with the future, the airline has begun 
a series of research projects here that 
range in scope from fully automatic 


landings to common contracts for all 
unions within the company. Substan- 
tial investment in these areas. KLM 
feels, will tend to hold down costs and 
thus lower next year's breakeven load 
factors. 

At the same time, KLM admits that 
the Dutch government's decision to 
devalue the guilder will strongly influ- 

Precisc impact of the 4.74% devalua- 
tion announced in March will be dis- 
closed by forthcoming 1961 statistics. 
But some sources here already believe 



that the currency revision will force 
closer tics between KLM and U.S. 
banking and aviation industries. 

This is because international tariffs 
are based on the U.S. dollar and the 
United Kingdom's pound sterling. 
Now worth 5.6 instead of 5.S Dutch 
guilders, a dollar earned by KLM 
brings in about 5% less real revenue 
than it did before devaluation. 

In an effort to offset this loss, the 
airline can be expected to increase the 
proportion of its operating expenses 
that are satisfied with foreign currency. 
Tire bulk of this increase probably will 
benefit U. S. suppliers, which now are 
linked indirectly and directly to KLM 

• Credit line of $70 million extended 
to the carrier bv three U.S. banks— 
First National City Bank of New York, 
Chase Manhattan Bank and the Bank 
of America National Trust and Sav- 
ings Assn. The bank-airlme agreement 
stipulates that loans may be used only 
to purchase new equipment. 

• Firm KLM commitment to utilize 
only Douglas DC-Ss, assuming they 
remain available, as long-range jet 
transports pending availability of super- 
sonic equipment. According to the 
Air Transport Assn., the purchase and 
maintenance of one DC-S over a 10-yr. 
period produces $52 million of revenue 
for U. S. industries. 

• U. S. stockholders' interest in the air- 
line. About 69% of outstanding KLM 
common shares arc held by the Dutch 
government. But by owning 20%, 
U. S. citizens form the second-ranking 
bloc, and the airline reports that if 
Americans holding KLM debentures 
exercised their conversion privilege. 
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the U.S. share of ownership would 
jump to 33%. 

Despite a substantial drop in Lock- 
heed blectra load factors and mount- 
ing competition from government- 
subsidized carriers in Europe, KLM 
showed net earnings of $2.7 million 
last year. But because operating ex- 
penses increased 14% while revenues 
rose only 12%, net earnings were $1.2 
million less than in 1959 and dividends 
were pared to 5%. KLM distributed 
a 7% dividend in 1959, the highest 
in an unbroken string dating back to 
1953. 

According to KLM officials, who 
chose not to elaborate, European pas- 
senger reaction to the scries of U.S. 
Electra accidents in 1959 and 1960 
was far more "disappointing" than 
comparable reaction in the U.S. As 
the only major Electra operator in 
Europe last year. KLM scheduled the 
turboprops along medium-range routes 
also served by Sud Caravellcs and 800 
Series Vickers Viscounts. 

One outcome of this competition 
was last year’s KLM decision to with- 
draw $1.8 million from its reserves to 
cover “extra expenses and loss of rev- 
enue” attributable to Electra problems. 
Another may be KLM’s plan to trans- 
fer its^ Electras to relatively short-range 

medium-range jets can be acquired. 

KLM has not yet decided on the 
jet it should buy. It has, however, 
decided to make a purchase this year 
and observers here expect the an- 
nouncement momentarily as manufac- 
turers’ representatives meet repeatedly 
with the airline’s top management. 
Aircraft under consideration include 
the Sud Mk. 10 Caravelle. de Havil- 
land Trident, Convair 880 and 990 
and Boeing 727. with delivery the key 
to the carrier’s final choice. 

While awaiting the arrival of new 
aircraft, KLM has undertaken projects 
aimed at boosting the efficiency of its 

E resent jet fleet— which now accounts 
>r about 50%of total airline revenue— 
and at cutting in-house costs. For 

• Fully automatic landings. KLM 
assumes that for air traffic control pur- 
poses, automatic landing capability- 
including automatic flare-out-vvill be 
required of the supersonic transport 
when it is introduced. To anticipate 
this, the carrier has established a 
"supersonic steering group” and an 
advanced instrumentation or flight 
guidance department. 

By testing various devices on DC-8s, 
these two groups hope to achieve auto- 
matic landing capability “within six 
to eight years,” or well before the earli- 
est estimates of supersonic transport 
availability.. But their intermediate 
goal is to lower current DC-8 mini- 
mums of 330-ft. ceiling and 3-mi. vis- 


ibility in steps— first to 200 ft. and I 
mi. as soon as possible (AW Apr.24, p. 
40) and then to 100 ft. and f mi. by 
1965 or 1966. 

As an initial step, KLM has installed 
a Para Visual Director low visibility 
approach system in a DC-8 for evalua- 
tion this year, the first such installation 
in an operational airline jet. Manu- 
factured by Smiths Aircraft Instru- 
ments, Ltd. of Great Britain, the PVD 
feeds altitude and azimuth information 
to a pilot executing a low visibility ap- 
proach even while he is looking outside 
the cockpit. It thus eases the problem 
of transitioning from instrument to 


visual flight on let downs through a 
low, ragged ceiling. 

KLM also intends to install a flare- 
out computer and a radio altimeter in 
a DC-8 this fall. Evaluation of these 
aids will require the laying of cable 
“leaders" along a section of the in- 
strument landing system localizer at 
Schipliol Airport to improve ILS accur- 
acy just prior to touchdown. While 
this project is under way, KLM will 
push ahead with a "rc-cducation" pro- 
gram aimed at bolstering pilot confi- 
dence in approach aids already installed 
in the carrier’s jet fleet. 

• Expansion of Schipliol Airport. Op- 
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From city-to-airport service... to 5400 mile nonstop routes 



...there’s a Boeing jet to handle the job' 


Now airlines can secure, from a single source, turbine- 
powered aircraft to serve every route, from 5 to 5400 miles 

This Boeing jet "family” ranges from the Vertol 107 heli- 
copter to the newly-announced turbofan 707-320B Inter- 
continental with full payload range of 5400 miles. It: 
between are the nonstop transcontinental 707 jetliners... 
the sleek 720 for routes up to 3300 miles. ..and the newly- 
announced Boeing 727, for routes from 150 to 1700 miles. 


Waitable also are "BV models of the 707 and 720, equipped 
-villi new, more efficient turbofan engines. 

A single equipment-source offers many advantages, in- 
cluding. major inventory and spares economies, and lowered 

jets have demonstrated unique profitability, passenger ap- 
peal and reliability... some of the reasons more airlines 
have ordered — and re-ordered — more jetliners from Boeing 
than from any other manufacturer. 




These 24 airlines (plus mats) have ordered 370 Boeing . 
SOUTH AFRICAN - TWA • I’MTF.I) • VARIC arid WESTERN. Bn 


crated by a limited liability company 
in which the cities of Amsterdam and 
Rotterdam. KLM and the Dutch gov- 
ernment own almost all the stock. 
Schiphol last year ranked third among 
European terminals in freight and 
eighth in passenger traffic. 

The airport company. N. V. Lucht- 
haven Schiphol. reports a total of 
90.000 aircraft movements and 1.5 
million passenger movements last year. 
It forecasts that these figures will jump 
to 140.000 and 4 million respectively 
in 1975. 

To accommodate this volume of 
traffic, the airport and its principal 
user. KLM. have charted a S56-million 
expansion program scheduled to get 
under way in 1965. Among other 
projects, it will entail the extension of 
three runways to 11,000 ft. and the 
construction of a new passenger termi- 
nal with fingers that incorporate 100- 
150 yd. moving sidewalks for enplan- 
ing and deplaning passengers. 

The terminal, when finished, will 
stand at the center of a rough rectangle 
formed by two pairs of parallel runways. 
The fourth already has been lengthened 
to 11.000 ft. With the runways radi- 
ating from the terminal complex some- 
what like spokes, taxi distances for 
arrivals and departures are kept to a 
minimum because aircraft land toward 
the terminal and take off away from it. 

The flat Dutch countryside— Schip- 
hol lies 13 ft. below sea level on the 
bed of a lake drained in 1350— offers 
few obstructions to even the most 
critical instrument approaches. Never- 
theless. the airport plans to install sur- 
face detection radar next year to clear 
aircraft taxiing through fog and is con- 
sidering ILS installations on all four 
of the new runways to complement the 
two Precision Approach Radar (GCA) 
now in operation. 

• Integrated flight crews. KLM be- 
lieves that the speed and highly auto- 
mated systems of the supersonic trans- 
port may lead to a new concept in 
crew training and cockpit organization. 
A. W. Witholt. vice president and 
manager of KLM's flight division, told 
Aviation Week here that on the basis 
of preliminary studies he favored crew- 
men with dual or triple qualifications 
who -could move freely from the pilot's 
seat to the engineer’s panel to the nav- 
igator's table of the supersonic jet. 

How such crewmen should be 
trained is now under study. Working 
with 700 relatively young pilots — air- 
line pilots must retire at age 55 in The 
Netherlands-and 400 engineers. KLM 
is considering the possibility of farming 
out supersonic transport training to the 
Dutch civil aviation school, which now 
supplies a majority of the new pilots 
coming into the airline. 

For the first time last year. KLM 
elected to follow the lead of some U. S. 


KLM Freight Rise 

KLM Royal Dutch Airlines reports 

World Airwavs in transatlantic freight 
volume during the 1961 first quarter to 

on North Atlantic routes. Onlv Seaboard 
World Airlines, which carrics significant 
quantities of freight under, military con- 

KI.M. Ranking sixth among Interna- 
tional Air Transport Assn, airlines in 
1960 transatlantic passenger movements. 
KLM claims that it accounted for about 
20% of all North Atlantic freight busi- 

Excluding mail and cargo shipped 
through Montreal, Houston or Caribbean 
airports. KLM hauled 7.227.972 lb. of 
castbound cargo and 7.402,210 lb. of 
westbound cargo in 1960. 


airlines in capitalizing training ex- 
penses. These totaled about S3.S mil- 
lion for over-all upgrading. 

In its maintenance division, KLM 
has adapted some familiar overhaul 
techniques to achieve a DC-S utiliza- 
tion of 13 hr. during the summer 
months when traffic is at its peak on 
the carrier's North Atlantic routes. For 
example. KLM sends its DC-Ss through 
major overhaul only in winter, allowing 
1.5 to 2 weeks of hangar time per 
aircraft. 

Mixed Maintenance Concept 

Other work is accomplished during 
300-hr. equalized service checks. Thus 
KLM blends the continuous mainte- 
nance concept popular in the U. S. 
with a “one-time” overhaul system to 
minimize conflicts with the mainte- 
nance man’s traditional enemy— the 
traffic and sales department. 

Because overhaul is consigned to the 
winter months, manpower available for 
fleet maintenance climbs sharplv during 
the summer when KLM DC-8s fly at a 
pace that, if continued all year, would 
equal an annual utilization of 4.600 hr. 
In-shop workloads are kept relatively 
constant, enabling regular shifts and 
precise scheduling. And because of the 
seasonal peaks in the KLM route struc- 
ture. time is still left over for winter 
vacations and special maintenance 
training. 

The problem of increasing engine 
time between overhauls (TBO) in Hol- 
land underscores the unusual relation- 
ship between KLM and the Dutch 
government, more particularly its fed- 
eral aviation agency. Rijks Luchtvaart 

It is often said here that “KLM 
is civil aviation in Holland,” a country 
so small that the carrier's jets traverse 
it in less than 20 min. It is also true 
that KLM represents the government’s 


prime source of technical airline knowl- 
edge. 

The outcome of this relationship is 
that the carrier can be said to control 
the escalation of its own TBOs. KLM 
docs this by preparing its own engine 
overhaul programs, which almost in- 
variably arc approved by the Dutch 

tration of the freedom enjoyed by KLM 
in this area, the TBO of one engine 
was increased by 200 hr. at a time 
when its failure rate was unusually 
high. 

Despite this added increment, the 
number of failures attributable to 111 
powcrplant remained constant while 
KLM engineers isolated the source of 
trouble. Under the U.S. formula ap- 
proach. now the subject of Federal 
Aviation Agency rulemaking (AW Apr. 
17, p. 51), the engine's TBO probably 
would have been rolled back. But 
KLM reasoned that because none of 
the failures occurred during the last 
few hundred hours before overhaul. 
TBO could be advanced without com- 
promising safety and did so with 
government approval. 

FAA Proposes Early 
DME Installation 

Washington - Federal Aviation 
Agency has proposed a rule requiring 
U. S. airlines to equip their turbojet 
transports with distance measuring 
equipment six months earlier than the 
installation timetable declared "real- 
istic” by Air Transport Assn. 

Under the proposed addition to the 
Civil Air Regulations published last 
week in the Federal Register. FAA 
would require DME on: 

• Airline turbojets by July 1, 1962. 

• Airline turboprops by Jan. 1, 1963. 

• Pressurized piston transports bv July 
1, 1963. 

• All aircraft weighing more than 12,500 
lb. by Jan. 1, 1964. 

ATA policy, drafted by a special air- 
line operations conference on Jan. 19, 
calls for voluntary installation of DME 
on turbojets by Jan. 1, 1963, on turbo- 
props by July 1. 1963, on pressurized 
piston aircraft by Jan. 1. 1964 and on 
“other airline aircraft” by Jan. 1, 1965. 

Asked whether it could meet the 
advanced deadlines proposed by FAA. 
ATA said that it could not tell on the 
basis of available information. The as- 
sociation did say. however, that at least 
244 turbojets will have DME bv the 
FAA date of July 1, 1962. 

In addition. ATA reported, 165 jets 
now on order will be delivered DME- 
equipped. Those to be received prior 
to July 1. 1962. are not included in the 
244 prediction. 

Comment on FAA's proposed rule 
is due by Aug. 1 . 
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AIRLINE OBSERVER 

► British Overseas Airways Corp. is expected to announce plans to operate 
its own passenger terminal at New York International Airport, under current 
negotiations now under way with the Port of New York Authority. The new 
terminal would be operational by 1964. when BOAC feels present facilities 
at international arrivals building will no longer be adequate. Passengers 
handled by the airline at Idlewild have increased 147% during the past 
four years. 

► International Civil Aviation Organization has recommended to 34 nations 
that airline transport pilots flying international routes retire at age 60. 
“because of the increasing possibility of sudden incapacity in a pilot with 
advancing age.” The proposal was “sharply contested” said ICAO, but 
was passed by a small majority of votes cast. 

► Federal Aviation Agency has proposed that all aircraft operating in positive 
control areas be equipped with a radar beacon transponder that can transmit 
coded identification signals to ground radar beacon receivers. If adopted, the 
proposal would apply to only one positive control area at this time— the air- 
space from 24.000 to 35.000 ft, covered by long-range radar from Chicago. 
Indianapolis and New London, Ohio. 

► Czechoslovak State Airlines will inaugurate weeklv flights between Prague 
and Beirut next month on its Far Eastern route. The Czechoslovakian gov- 
ernment. meanwhile, predicts that CSA “will fly to all parts of the world 
except Australia, by the end of 1965.” 

► British Air Transport Union, representing 25.000 airline employes, has 
purchased Trailblaze. Ltd., a long abandoned airline with neither aircraft 
nor assets, as a legal means of gaining recognition before the Air Transport 
Licensing Board. Currently negotiating with British United Airways, the 
union contends that purchase of the airline will entitle the union to register 
objections to airline applications. Present laws restrict appearances at Board 
hearings to airlines, owners of transport companies, holders of airport 
licenses and government departments (AW May 22. p. 34). 

► Air Line Stewards and Stewardesses Assn, recent affiliation with the 
Transport Workers Union may lie significantly weakened as a result of an 
Air Line Pilots Assn, program to conduct representative elections on the 
airlines. By last week a majority of flight attendants on United Air Lines, 
Braniff Airways, Mohawk Airlines, Pacific Northern Airlines. West Coast 
Airlines and Alaska Air Lines had elected ALPA to represent them as a 
collective bargaining agent. Additional elections are in progress under the 
National Mediation Board at Continental Airlines, Capital Airlines, and 
North Central Airlines, with others pending at National Airlines. Ozark Air 
Lines, Piedmont Airlines and Frontier Airlines. 

► Aeroflot, the state-owned airline of Russia, has inaugurated its first com- 
mercial turbojet and turboprop service to Kuibyshev, on the Volga River, and 
to Mineralnve Vody, a resort city in the Caucasus. Both cities recently com- 
pleted airport improvement projects. 

► Interested parties in New York’s Dec. 16 midair collision do not anticipate 
a resumption of public hearings on the tragedy’s cause before July.. A major 
reason for the delay— phase one of the hearing ended last January— is to give 
Civil Aeronautics Board time to evaluate information from 40 flight recorders 
furnished by airlines operating jets into the New York area. 

► Civil Aeronautics Board is urging U. S. airlines to conduct monthly 
analyses of the readouts from flight recorders carried by their turbojet 
transports. CAB feels that the flight recorder tapes may indicate the need 
for maintenance action after aircraft have been subjected to temporary 
g forces. 

► North Atlantic load factors dropped an average of 7% during the first 
quarter of this year as compared with the same period of 1960. Interna- 
tional Air Transport Assn, figures show the decrease resulted from a gain of 
28.8% in passengers carried against a 46.9% increase in available seating 
capacity. 


► Air France has begun nonstop service, 
three times weekly, from Paris to Mos- 
cow with Caravclle turbojets. Flying 
time for the route is 3 hr. 55 min. 

► Braniff Airways will utilize a Sl-nul- 
lion jet simulator in operation at Love 
Field. Dallas, by next August. The 
simulator, built by Link, is a combina- 
tion of a Boeing 707 cockpit and an 
electronic computer which will be used 
to train jet crews and give proficiency 
cheeks. 

► British European Airways and Rus- 
sia’s Aeroflot are adding 35 extra flights 
with Comet 4B and Tupolev Tu-104 
equipment between London and Mos- 
cow during the May 19-June 4 British 
Trade Fair in Moscow. BFA is 
adding IS extra flights and Aeroflot 17 
to the six flights weekly now being 
flown by the two airlines. 

► Frontier Airlines’ lenders have a 
Civil Aeronautics Board guarantee for 
loans totaling S900.000. The guarantee 
will allow Frontier to purchase two 
Convair 340s to replace DC-3s. 

► Japan Air Lines reports a gross profit 
of S50 million for the fiscal vear ended 
Mar. 31. 1961. an increase of 31% over 
the preceding fiscal year. Net profit 
for the same period was SI million, a 
59% increase over the preceding year. 

► Lake Central Airlines has declared a 
dividend of 32.5 cents per share on its 
6J%. S20 par value preferred stock for 
the period Mar. 1 through May 31. 

► Lufthansa German Airlines carried 
8.344 eastbound and 9,462 westbound 
passengers and 2.7 million lb. of cargo 
during the first quarter 1961. a gain of 
89% and 115% respectively over the 
same period last year. 

► Northwest Airlines declared a quar- 
terly dividend of 20 cents per share for 
common stock and 32.8 cents per share 
for 5J% preferred stock. 

► Pan American World Airways reports 
over 300 tons of cargo carried cast- 
bound over the North Atlantic during 
the week of Apr. 1 5 aboard 1 4 DC-7F 
all-cargo and 51 scheduled passenger 
flights. 

► Southern Airways is making arrange- 
ments to serve Clarksville. Paris. Union 
City and Dyersburg, Tenn. for the first 
time on June 1. Flights will be twice 
daily for each city and originate in 
Memphis and terminate in Knoxville. 
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Compact, in-line mounted 
constant speed drives are ideal 
for turbofan-powered aircraft. 

No in-line constant speed 
drives in airline service 
have flown longer and 
operate more reliably than 
those made by General Electric. 


G-E in-line mounted hydraulic drives 

are now flying on Convair 880 

(TWA, Delta, Northeast) and Convair 990. 


Tigress Is Our Most Important 'Product 

GENERAL ® ELECTRIC 


AERONAUTICAL ENGINEERING 



FIRST PRODUCTION 880-M, originally scheduled for delivery to Capital Airlines. High lift devices arc all retracted in above view. 


Aviation Week Pilot Report: 

Takeoff Distance Cut on Convair 880-M 


By William S. Reed 

San Diego, Calif.— Addition of high 
lift devices, a modified control system 
and slightly increased thrust enables the 
Convair 880-M (for modified) to operate 
at increased gross weights while requir- 
ing shorter takeoff distances. 

Effect of the high lift devices is to 
reduce stalling speed by about 10% 
with corresponding reductions in rota- 
tion and takeoff safetv speeds. Tire 
result is that the 880-Si can operate 
from high-altitude airports such as 
Albuquerque. N. M„ without reducing 
payload on hot days. 

Firsthand impressions of the 880-M’s 
handling and performance, both to 
limiting Mach number and indicated 
airspeed, as well as low speed maneu- 
verability and stalls, were gained by this 
Aviation Week pilot during a recent 
flight with Convair experimental test 
pilot William II. Harse. Formerly proj- 
ect pilot on structural and performance 
programs in the F-102 and F-106, Harse 
now is 880-M project pilot. 

The Federal Aviation Agency issued 
a provisional airworthiness certificate for 
the Convair 8S0-M May 19. Thus, cus- 
tomer airlines— Civil Air Transport of 
Formosa, Japan Air Lines, Viasa of 
Venezuela and Alaska Airlines— were per- 
mitted to commence crew training and 
route familiarization with the aircraft in 
advance of complete certification sched- 
uled for July. 

The aircraft used for this flight was 
NS4S7H, the first production Model 
880-M. Preliminary investigation of the 


wing modifications were made in the 
original S80 prototype and it was in this 
latter aircraft that Harse did most of 
the experimental flying. NS487II. 
operating under an experimental type 
certificate, was in the interior configura- 
tion ordered by Capital Airlines but 
passenger seats were removed, a photo 
panel installed in the aft cabin and a 
series of trays anchored to the floor for 
carrying lead ballast were still in place 
880-M Modifications 
Modifications to the 880-M include: 

• Wing high lift devices. Krcuger-type 

flaps between the fuselage and the in- 
board engine pylons increase the effec- 
tive camber of the wing and form a seal 
between wing and pylon to forestall 
burble over the stabilizer. These are 
hydraulically extended with the main 
flaps. So arc the slats added to the out- 
board of each engine pylon. As a result 
of these modifications, wing chord is 
increased by 2%. Inboard trailing edge 
flaps have greater area resulting from a 
14 in. increase in span and an IS in, 
increase in chord. Over-all result is an 
increase in maximum lift coefficient. 
C, from 1.62 to 1.95. 

• Boosted rudder which comes into 
operation whenever flap travel passes 
the 3 deg. down mark. Hydraulic boost 
takes over when the flight tab-to-rudder 
differential is greater than 18 deg. and 
the linkage has been changed so that 
the tab streamlines at full throw to pre- 
sent a greater area, thereby increasing 
rudder effectiveness. An additional 
power boost system is fitted to the 


rudder pedals and is referred to by pilots 
as "power steering." This full time 
boost cuts rudder forces by one half, 
necessitating only 80 lb. push force for 
full rudder throw. Original scheme 
was to have the boost system actuated 
bv a “q” sensor set to come into opera- 
tion below 240 kt. IAS. This was 
troublesome however and has been 
abandoned in favor of tying it to the 
flap travel. 

• Lateral control response is increased 
as a result of decreasing wheel throw 
for full aileron spoiler operation from 
110 deg. to 65 deg. At the same time, 
the spoilers, which produce 95% of the 
lolling moment, are brought into play 
with less wheel movement. As rescaled 
later during landing, the lateral response 
of the 8S0-M is very good, especially in 
landing configuration, and little trouble 
was experienced in “finding neutral.” 

• Thrust increase of 400 lb. per engine. 
Inlet guide vane settings on the CJS05- 
3B engines have been rescheduled to 
permit greater mass flow-increasing 
thrust from 11.200 to 11.600 lb. 

• Wheel brakes designed for longer life. 
Despite the increase in takeoff gross 
weight from 184,500 lb. to 191,500 lb.. 
and the increase in landing gross from 
132.SOO to 155.000 lb., the lower 
stalling speed results in the 880-M hav- 
ing about the same kinetic energy at 
lift-off and touchdown as the 880, In- 
crease in brake effectiveness is therefore 
not necessary but longer life is added to 
the braking system. 

Gross weight of N'84S7H for the 
Aviation Week flight was 143.000 lb 
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48.500 lb. under the maximum for 
which the aircraft will be certificated. 
Aboard were 40,000 lb. of fuel and five 
people: maximum fuel which can be 
carried by the 880-M is 75,432 lb. 

For the takeoff from Lindbergh Field, 
calculations showed that both V, (en- 
gine failure speed) and V„ (rotation 
speed) because of the light gross weight 
were 123 kt.: V- (takeoff safety speed) 
was established at 134 kt. Outside air 
temperature was 1 5C and for these 
ambient conditions, the exhaust pres- 
sure ratio (EPR) minimum was 2.61 . 
Ground Operation 

Ground operation of the S80-M offers 
nothing new over previous 880 models 
and is conducted with about the same 
ease as with contemporary transports 
such as the 707/720 and the DC-8 
series aircraft. Engine response, a selling 
point with General Electric, is very 
rapid, more closely approaching that of 
reciprocating engines than most turbo- 

The aircraft is brought onto the run- 
wav and the power levers advanced to 
full open. After allowing 10 sec. for the 
readings to stabilize. EPR is checked 

values crosschecked. Maximum rpm. is 
103.5% and the steady state exhaust 
gas temperature (EGT) limit is about 
630C. 

Directional control normally is main- 
tained by the use of nose wheel steering 
until reaching 80 kt. airspeed. Since the 
nose wheel will caster, directional con- 
trol for all ground operation can be 
maintained by judicious use of power' 
wheel brake combinations, but this 
generally results in slightly longer take- 
off runs. Lift-off is accomplished at V» 
speed with a nominal 40-lb. pull force 
on the control yoke and the safety 
speed. V s . is attained almost immedi- 
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Arma navigates new routes 


Navigating with cross-staff and primitive 
compass. Prince Henry's Portuguese pi- 

route around Africa and reach India. The 
Spaniards took another 20 years to cross 
theAtlanticandreachtheshoresof Florida. 

Today, missile-borne inertial guidance 
can navigate such distances in a matter 
of minutes and pin-point targets nearly 
half-way around the world. Other advan- 
tages of inertial navigation are immunity 





tial guidance of intercontinental range 
accuracy, has these systems in full pro- 
duction with on-schedule deliveries. Al- 
though specified for the Atlas missile, the 
Arma system is equally adaptable to other 


aerospace programs and space explora- 


At Arma. research programs currently are 
exploring smaller, supersensitive devices 
for future generations ofmissile and space 
guidance systems. Arma. a division of 
American Bosch Arma Corporation, Gar- 
den City, New York The future is our 
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ately. Acceleration to bakeoff speed and 
lift-off is very rapid in the 880 and take- 
off safety speed generally was exceeded. 

Final climbont is conducted at 97% 
rpm. following flap retraction at 1,500 
ft. above the runway after the airspeed 
has increased to about ISO kt. IAS. 
Once the aircraft had accelerated to 
cn route climb speed of about 540 kt., 
we had broken out from a 5,000 ft. 
undercast and were headed for the Con- 
vair test area off the Pacific coast near 
Catalina Island. On passing 10,000 ft., 
rate of climb was 2,700 fpm. which 
agreed with the book value of 17 min. 
for a climb from sea level to 35.000 ft. 

To demonstrate handling qualities, 
the 880-M was leveled off at 1 5,000 ft. 
and various maneuvers were executed to 
demonstrate stability and control. Dutch 
roll (yaw in one direction, roll in the 
opposite) was induced in the aircraft. 
Harsc put in about 5 deg. of yaw to the 
right and 20 deg. of opposite bank and 
allowed the aircraft to recover hands off. 
There was no apparent tendency for 
the maneuver to become divergent and 
after about four cycles, the Dutch roll 
had damped to a barely perceptible 
amplitude. This maneuver was repeated 
at 35,000 ft. and. although damping 
was not quite so rapid, the aircraft re- 
covered from the induced maneuver in 
a satisfactory time and manner. There 
was no yaw damper installed in the air- 
craft since it was awaiting autopilot in- 
stallation of which the damper is part. 
Stalls Performed 

Power on and power off stalls in the 
clean and landing configuration were 
performed and all aspects of these 
maneuvers were satisfactory from the 
stability and control standpoint. The 
reason for installation of a stall warning 
indicator of the 880-M is apparent. De- 
creasing the stall speed by the addition 
of high lift devices has compromised 
the stall warning buffet margin of the 
aircraft in the landing configuration. 

Only about 5 kt. warning is given be- 
tween the onset of buffet and the stall 
at 9S kt. IAS. Artificial stall warning, 
although not yet installed in N84S7II. 
will be included in all 880-Ms. A similar 
loss in stall buffet margin has been ex- 
perienced in other jet transports in- 
corporating high lift devices. 

Engine-out conditions were simulated 
at 10.000 ft. with the severe case of two 
engines out on the same side being 
tested with no difficulty. Even with 
maximum continuous power on two 
engines, the asymmetric thrust can be 
handled with rudder and without any 
bank angle. Rudder boost comes in 
very handy at this point and forces- 
80 lb. for full throw— are not too high 
to be held by a pilot for the length of 
time required for a go-around or other 
critical maneuver. Force gradient on tin 
rudder is positive, i. e., increased de- 


flection requires higher force. 

Following a simulated two-cnginc-out 
wave-off, the aircraft was flown to 35,- 
000 ft. Climb schedule used was to hold 
340 kt. until Mach .80 is intercepted 
(around 25,000 ft.), then a constant 
Mach number of .80 is followed to 
altitude. Certificated altitude limit is 
41,000 ft. 

Power was left at maximum con- 
tinuous, 97% rpm., and the aircraft al- 
lowed to accelerate to maximum normal 
operating speed, Vm>, of Mach .S9. The 
level flight acceleration permitted a 
demonstration of the speed stability sys- 
tem installed in all 880 aircraft, which 
automatically trims the aircraft as speed 
changes, especially near the limiting 


Mach number. Therefore, as speed in- 
creases, the speed stability system, 
through inputs supplied by the “q" 
sensor, trims the aircraft nose up so 
that the pilot must trim nose down to 
maintain level flight. The reverse is true 
if the aircraft decelerates. 

Similarly, should the aircraft nose up 
or down from a trim condition at cruise, 
the speed stability system will trim to 
bring it back to level flight. A neutrally 
stable aircraft would continue in the 
direction in which displaced, despite 
increase or decrease in airspeed. A 
negatively stable aircraft would diverge 
and pitefi farther from the initial dis- 
placement attitude. Harse points out 
that the 880 has positive speed stability 
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FOR MEGAWATTS AT MEGACYCLES 


Radiation at Stanford (formerly Levinthal) designs and 
builds high-power radar and communications transmitters, 
modulators and power supplies. This 30 megawatt trans- 
mitter for radar and component testing is typical. It dem- 
onstrates a unique capability for solving the special prob- 
lems of superpower RF. 

Two major design considerations in superpower RF 
equipment are performance and safety. In this unit— as 
in other Radiation-built systems with peak power to 100 
megawatts and frequencies to 40,000 megacycles— special 
circuitry operates at miscrosecond speeds to prevent dam- 
age to the equipment. It includes five sub-assemblies with 
remote console containing all controls, interlock indicators 
and monitoring oscilloscope. 


This capability of Radiation at Stanford is being utilized 
today by many prime contractors for advanced defense 
systems, and by makers of high-power commercial equip- 
ment. If you work with megawatts at megacycles, you can 
rely on it, too, for comprehensive solutions to your prob- 
lems. Write Radiation at Stanford, Dept. AW-5, 3180 Han- 
over Street, Palo Alto, California, for detailed information. 



RADIATION 

INCORPORATED 
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but not to the extent deemed desirable. 
It becomes critical near the limiting 
Mach number where "tuck" occurs, as 
it does in almost all swept-wing jets. 

Although positive speed stability is 
required of all aircraft, its value in 
present day large jet aircraft with wide 
speed ranges is debatable among pilots. 
Speed stability was more important in 
the days of deep-muscle-sense flying 
than it is today when attitude flying is 
the order. 

Jammed stabilizer technique was ex- 
ercised on the descent while IAS was 
fairly high to show the effect of spoiler 
deflection on pitch angle. Deploying 
only the inboard spoilers causes the 
aircraft to pitch down: activation of the 
outboards causes a pitch up. To avoid 
confusion in times of emergenev, a 
switch on the center pedestal aft of the 
speed brake handle controls which set 
of spoilers are activated. Center posi- 
tion is for simultaneous operation, 
toward position is for nose down and 
aft position is for nose up. It is un- 
necessary for the pilot to make any 
mental calculations as to which set of 
spoilers produce pitch in what direction 
since the switch selects the proper set. 

Emergency' descent, although not 
demonstrated on this flight, can be ac- 
complished in rapid order should the 
occasion demand due to explosive de- 
compression or other difficulty. From 
maximum altitude of 41,000 ft., de- 
scent can be accomplished at the rate 
of 14,000 fpm. With all engines at 
idle, main gear and spoilers can be ex- 
tended and clearing turns made to 
bring the aircraft to an oxygen-safe al- 
titude in slightly over two minutes. 

Maximum normal operating speed, 
Vso, was reached at 23,000 ft. with the 
aircraft in level flight. Power was main- 
tained at 97% and airspeed was still 
increasing as 393 kt. appeared, indi- 
cating that excess power for greater 
speed still was available. At V«„ Mach 
number was .89, indicated airspeed 
was 393 kt. for a true airspeed of 530 kt. 
or 610 mph. 

The 8S0 then was flown to Ontario 
Airport where landings are practiced bv 
Convair pilots because approach condi- 
tions at Lindbergh Field are less than 
ideal. Although some difficulty was en- 
countered by this pilot in adapting to 
the special force wheel installed on the 
aircraft to measure control forces, little 
difficulty was experienced in landing 
the 880. By this time, the Bight en- 
gineer calculated the gross weight at 
116,000 lb. and the book showed that 
reference speed, Vacr, was 124 kt. 

Traffic pattern was entered at 140 kt. 
with flaps at 20 deg. with gear down. 
Handling qualities in this condition 
seemed good with lateral response 
sufficient to give the aircraft a solid 
feel. Full flaps were lowered on the final 
approach and the airspeed reduced to 


NEW 

FROM 

WESTINGHOUSE: 

STATIC 
POWER 
SUPPLIES FOR 
SPACE AGE 
PROJECTS 



for Aircraft/Missiles 

Westinghouse delivers rugged, reliable static power 
in any power range to meet your system require- 
ment. High efficiencies of semi-conductors assure 
increased system performance. Name your static 
power conversion problem. Military or commercial? 
High Voltage or Low Voltage? I kw or 10,000 kw? 
Whatever the application, check first with your 
local Westinghouse sales engineer. Or write: West- 
inghouse Electric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pa. You can be sure . . .if it's Westinghouse. 

Westinghouse 
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Electromechanical 
Components and Systems 
Capability 



Specialized aircrafi motors developed 
by AiResearch operate at temperatures 
from - 425° to +600° F. ambient. The 
range of this compact, lightweight, A ] 
H.P. motor is -65° to +600° F. 

AiResearch diversification and expe- 
rience provide full capability in the 

controls for aircraft, ground handling, 
ordnance and missile systems. 





Los Angeles 45, California 


135 kt., slowing to 125 kt. at about the 
middle marker position. No deteriora- 
tion in lateral control was noted as 
speed decreased nor was there a tend- 
ency to overcontrol. Rudder and eleva- 
tor control, although less remarkable 
than the lateral control, nevertheless 
were entirely satisfactorv. 

Power was cut after the flareout was 
commenced, producing a main gear 
first landing. The nose is raised slightly 
if at all during the flareout. Deliberate 
action is necessary to bring the nose 
gear down to the runway so that brak- 
ing and reverse thrust can be initiated. 

Actuation of reverse thrust is indi- 
cated by lights on the panel which re- 
spond to the movement of four knobs 
located forward of, and connected to, 
the power levers. Once the lights indi- 


cate that the reversers have completed 
their cycle, reverser knobs are pulled 
aft. Actuation is very rapid and reverse 
thrust is very effective. Outboard en- 
gines will provide up to 5,600 lb. of re- 
verse thrust while the inboards provide 
5,200 lb. However, use of reverse 
thrust below 70 kt. will result in too 
much hot air ingestion in the outboards 
causing engine stalls. 

Takeoff from Ontario was made at 
a gross weight of 115,000 lb. and en- 
gine-out performance was checked by 
cutting an outboard at V,. Although 
not too good an illustration of perform- 
ance at maximum gross, the excess of 
power available at this low gross weight 
gave the impression that engine loss 
at V„ even at full gross, would not be 
difficult to cope with. 



Nord Studies Mach 3 Turbo-Ramjet 


Supersonic powerplant now being 
studied by Nord-Aviation, Paris, under 
contract to the U.S. Air Force, is a 
logical extension of the company's 
unique development and flight ex- 
perience of its turbo-ramjet engine 
which powers the Nord Griffon re- 
search aircraft. 

The powerplant uses the combina- 
tion of turbotan engine and ramjet to 
meet the extreme range of conditions 
imposed on operations of an engine 
for supersonic transports. The turbo- 
fan is mounted as the core of the com- 
bined engine, and mixes its bypass air 
with air from a common inlet duct to 
feed the annular ramjet around the 
turbofan engine. 

Primary cycled air from the turbofan 
discharges in the center of the com- 
bined exhaust system. Exhaust nozzle 
and the upstream inlet for the power- 
plant use variable geometry. 

This layout in effect combines the 
characteristics of a duct-burning turbo- 
fan engine with those of a ramjet. 
By matching combined engine per- 
formance to the flight profile of a 
Mach 3 aircraft, Nord believes it has 
developed an optimum powerplant for 


the range of conditions including the 
critical subsonic portion of flight. 

Static thrust for takeoff is augmented 
by lighting the ramjet; keeping the 
exit temperature down to 1.000K 
(1.342F) limits the noise level. Thrust 
of the combination is increased by 
30% over the turbofan thrust, accord- 
ing to Nord figures. Specific weight at 
this condition remains about the same 
for the combined powerplant as it 
is for the turbofan alone. Specific fuel 
consumption is considerably higher. 

Noise limitations keep operating 
temperature low during climb, although 
the ramjet can be lit to increase availa- 
ble thrust for the climb. 

Full thrust is obtained from the ram- 
jet powerplant during acceleration from 
subsonic to supersonic speed; it ap- 
proximates three times that of the tur- 
bofan engine alone. 

Supersonic cruise conditions call for 
maximum thrust from the turbofan 
plus additional thrust from the ram- 
jet to meet total thrust requirement. 
The ramjet is sized for this critical 
design point; its specific fuel consump- 
tion in cruise will be about 1.5 lb./ 
lb./hr. 
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STRATOFLEX 
ASSEMBLIES 
HELP READY 
THE MINUTEMAN 
FOR COMBAT 


With "strong backs" open, the U. S. Air Force's Min- 
uteman intercontinental ballistic missile is erect and 
ready for combat from its railroad launching site, as 
shown in the settle model photograph above. Stratollex 
is proud that its hose assemblies and accessories are 
a vital part of the hydraulic system that provides the 
power to open and close the "strong back", the shell- 
like container that controls the environment and gives 
the Minuteman structural strength in transport. The 


Minuteman. assembled and tested by Boeing and 
scheduled for operational status by mid- 1962, is one 
of several important missiles where Stratoflex hose 
and fittings are contributing to dependable performance. 
Stratollex offers complete hose assemblies, hose and 
fittings in a wide range of sizes and types for most 
fluid applications, allowing engineers exceptional free- 
dom in equipment design. For complete information, 
write for Stratoflex Aircraft & Missile Catalog today. 
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G M - 07- 59 - 2617 A 


...Implemented by Capehart’s INTERDICT GROUP 

A veritable thicket of specifications has grown up around radio frequency interference measurements. Speci- 
fication GM-07-59-2617A appears to be one of the thorniest. If you are having problems implementing this, or are 
experiencing any other difficulty connected with RFI, contact the INTERDICT Group from Capehart. 

INTERDICT (for Inter ference Detection and Interdiction by Countermeasures Team) is a unique service. It 
began with the numerous field studies our engineers were carrying out. It grew into a series of mobile RFI measure- 
ment vans, an expanded force of engineers, a manual on RFI prediction by mathematical procedures, cognizance of 
all current military and industrial communications/electronic equipment, and formal organization into a team led 
by Dr. Joseph Vogelman, widely-known authority on RFI detection and elimination. 

The engineers from INTERDICT are completely competent to aid in establishing : systems analysis, design 
limitations, criteria and test procedures. Follow through by INTERDICT engineers in the actual performance of these 
tests assures complete implementation of GM-07-59-2617A or any other relevant MIL Spec*. They have performed 
numerous systems and site analyses resulting in the prediction, detection and elimination of interference at such 
complex sites as Cape Canaveral and Vandenberg AFB, frequently before r-f interference occurred. They can offer 
you studies of this magnitude, or of very limited application, depending on your needs. INTERDICT possesses the 
men. the vans, the materiel, and the experience to analyze a complete proposed missile system, an individual site, or 
a single piece of installed equipment. The "package" can be tailored to the requirement. 

The INTERDICT Group analyzes a proposed system for all r-f radiation sources, makes the necessary field 
measurements, predicts and determines the causes of interference, and recommends the proper remedial action. Should 
this latter require any equipment not commercially available, Capehart's quick-reaction engineering and model shop 
can provide what is needed very rapidly. 

Capehart's INTERDICT offers the first world-wide packaged service to analyze and counteract radio frequency 
interference. It also provides for elimination of electromagnetic radiation hazards to personnel and materials such as 
squibs, ammo, fuel. All service is performed in compliance with applicable MIL Specifications such as that noted. 
To avail yourself of these unusual services, contact : 



INTERDICT GROUP, Dept. A-l, CAPEHART CORPORATION 
87-46 123rd Street, Richmond Hill 18, New York • Hickory 1-4400 



Bell’s all-weather aircraft landing system increases 
operational capability of navy carriers 


Navy aircraft now will land more often and with greater 
safety on 1 0 modem aircraft carriers because each carrier 
will have Bell's new AN/SPN-10 All-Weather Carrier 
Landing System aboard. 

SPN/ 10, developed and produced for the Navy by Bell 
Aerosysteras Company, makes safe landings possible in 
foul weather or at night, even in heavy seas. 

Proved out in more than 4000 completely controlled 
landings on both airfield and carrier deck, the SPN/ 10 
provides vastly improved carrier-controlled approach 
capability using stabilized glide slope information, ship 
motion compensation and improved precision radar. 




When a pilot enters the electronic “window in the sky” 
up to four miles out from the carrier, the new Bell system 
gives him a choice of three modes of operation: a fully- 
automatic “hands-off” landing, a semi-automatic cross- 
pointer approach or a talk-down GCA-type approach. 
Built into the system are features such as automatic or 
manual wave-off should conditions momentarily prevent 
a safe landing. 

A major element in the Navy’s All-Weather Return to 
Carrier System, the SPN/ 10 represents an important 
contribution by Bell Aerosystems to the Navy’s positive 
efforts to improve aviation safety and operational scope. 

For more information, write: 

BELL AEROSYSTEMS COMPANY 
BUFFALO 5, N.Y. 

DIVISION OF BELL AEROSPACE CORPORATION 
a textronl company 




"weather eyein space 


RGA-NASA Development of TIROS Advances Progress In Worldwide Weather Forecasting 


From its vantage point in space, TIROS is sending 
down to earth new, more definite pictures and data of 
the world’s everchanging weather patterns to aid man 
in his ageless efforts to control the elements. 

Incorporating revolutionary and advanced elec- 
tronic equipment, TIROS was designed, developed 
and built by RCA’s Astro-Electronics Division for 
National Aeronautics and Space Administration. 
Within its small circumference are miniature TV cam- 


eras, tape recorders, TV transmitters, command re- 
ceivers, timing mechanisms, beacons and telemetry 
equipment. In addition, it carries new scanning and 
non-scanning Infra-red Sensing Devices, developed by 
NASA, to measure and record the heat radiation of 
the earth and its cloud cover, and a revolutionary new 
Magnetic Orientation Device to capitalize on the 
effects of the earth’s magnetic field and maintain 
favorable orientation of the satellite for long periods. 



RCA development in miniaturizat 

project. For information describing i 
434. Defense Electronic Product, R; 
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On the 50th Anniversary of Naval Aviation 
the Navy is serving notice it is ready to 
meet the challenges of the next fifty years. 
For its utility, search and rescue missions 
— rescuing priceless Navy lives — the 
Navy can call on the all-weather, compact, 
high speed HU2K-1 Kaman SEASPRITE. 

The SEASPRITE's advanced design 
features make the Kaman HU2K today's 
answer to tomorrow's requirements. 

By Its ability to operate off ships of 
the fleet as small as the destroyer, the 
HU2K-1 provides the Navy an all purpose 
helicopter with important ASW capabilities. 




RADICAL MODIFICATION of WB-66D test aircraft will include installation of fuselage-podded GE J79 engines under tail to replace 
wing-podded Allison J71 engines in the original plane. New engine installation will make room for pumps to power the LFC system. 


WB-66Ds to Test Laminar Flow Control 



Los Angeles— Northrop Corp. is ex- 
tensively redesigning two Douglas WB- 
66D weather reconnaissance airplanes 
to demonstrate the company's laminar 
flow control (LFC) system under a 
three-year, 530-million contract from 
USAF's Systems Command. 

LFC is a suction-type boundary layer 
control system drawing air through 
paper-thin slots on all the surfaces and 
edges of the wing and is to be operated 
in the cruise portion of flight. It is 
powered by compressor bleed-air from 
propulsion engines and is expected 
to improve the range, endurance or 
payload of large aircraft by as much 
as 50% for a given fuel consumption 
bv eliminating up to 80% of the fric- 
tion drag on the wing. In turn, this 
will allow economical use of higher 
aspect ratio wings to cut drag due to 
lift and achieve minimum total drag. 

The radical modification of the WB- 
66D test aircraft will include installa- 
tion of fuselage-podded General Elec- 
tric J79 engines under the tail to 
replace wing-podded Allison J71 en- 
gines in the original airplane. The 
new engine installation will make 
room for the wing-mounted suction 
pumps to power the LFC system. The 
pumping system is being designed by 
AiResearch Manufacturing Division of 
Garrett Corp. under a 51-million USAF 
Systems Command contract. The air 
turbines will be derived from existing 
AiResearch units. 

To meet the requirements of the 
LFC installation, a new wing is being 
designed for the test airplanes. It will 
have a span of 93.5 ft. instead of the 
original 72.5 ft. and its area will be 
1,250 sq. ft. rather than 780 sq. ft. 
'Hie completely new wing is required 


by the necessity of maintaining struc- 
tural strength while incorporating the 
ducts and skin slots of the LFC. 
Northrop gave the new wing an aspect 
ratio of 7.0 instead of the original 6.75 
because the lower friction drag with 
LFC dictated a higher optimum value. 
The effect of higher aspect ratio is to 
cut drag due to lift. 

Accommodations and instruments 
for two flight test engineers will be 
installed in the former bomb bay or 
equipment compartment. Fuselage fuel 
tankage also will be modified. 

Each of the two test airplanes will 
have two identical LFC systems, one 
in each wing. Each LFC system is 
powered by a pair of engine bleed-air 
driven axial flow turbopumps. A two- 
stage turbopump draws the leading 
edge and upper wing surface boundary 


11 be 1,250 sq. ft. instead of 780 sq. ft. 

layer air through skin slots and a low 
pressure duct system and feeds it to 
a three-stage high pressure turbopump 
along with air from the lower wing 
surface and trailing edge skin slots. The 
air from the high pressure compressor 
and the turbine exhaust are then 
ejected to the rear to provide addi- 
tional thrust. The two units can be 
controlled independently for a wide 
range of operating conditions. 

Exhaust from each turbine and com- 
pressor will add 300-500 lb. thrust. 

Northrop plans to operate the LFC 
during takeoff and landing, though the 
system is optimized for cruise condi- 
tions and will add little or nothing to 
the low-speed performance of the air- 
plane. The main reason for this decision 
is to keep the slots from being clogged 
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HAMILTON STANDARD ANNOUNCES 


4 new static inverters 
specifically designed for 
aircraft and missiles 




Hamilton Standard has developed a new line of 100- VA and 500-VA 
inverters that establishes an important increase in inverter reliability 
and performance. The units are specifically designed for airborne 
use. They possess extremely high overload and short circuit capacity 
and offer wide operating ambient temperature ranges. The basic 
design is modular and utilizes silicon transistors throughout. The 
packages are small, compact and deliver high over-all power-to- 
weight ratios. 

AS MAIN OR STANDBY AC POWER SOURCE, these new invert- 
ers can now replace much of the rotary equipment presently in use 
on aircraft and missiles for supplying power to: 

• Gyros • De-icing and other heating equipment 

• Radar • Warning and emergency devices 

• Telemetry •Communication equipment 

• Instrumentation • Guidance systems 


CHARACTERISTICS OF lOO-VA and 500-VA STATIC INVERTERS 


PART NO. 555546 566480 566470 570250 

F?(lg a i?en ( cy° n1 ' > <00±0.!5SS 'loOilSs'' 400±! 

<00 ± 0.2554 

Phases Three Single or three Singl 

Single er three 

Transient Protection Yes Yes Yes 

Yet 

Temp. Ranges — 5S=C to 125=C - 55 -C la Sit -S5Clo 

71°C -55-C to 125-C 

' n C, age (Range, >*»«* » 

c H.W,dc 


j Conversion Guide. Clip coupon and mail to: 

■ HAMILTON STANDARD,- Electronics Department 
| Section 73, Broad Brook, Connecticut. 

G U/Of // 


1 fe 
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ELECTRONICS 


Navy Urges Stress on 
Sea-Launched Missiles 

Washington— Navy recently urged 
more emphasis on developing ships as 
missile launching platforms, while the 
Defense Department and the National 
Aeronautics and Space Administration 
contended the sea launch approach is 
not currently practical. 

Vice Adm, John T. Hayward, 
deputy chief of naval operations for 
development, told the House Science 
and Astronautics Committee that a 
floating drydock had proved a practical 
launch site in tests off Eniwctok 
Island. He said studies showed the dry- 
dock, stabilized by 200-ft.-long jacks 
that press against the bottom of the 
sea, could be erected for launching at 
a cost of 57 million, compared with 
521 million for constructing the same 
type equipment on the island. 

Recommending more emphasis on 
sea platforms, Adm. Hayward said such 
mobile facilities would cause fewer 
political problems than land bases and 
would offer the advantages of safety, 
flexibility and economy. 

John H. Rubcl, deputy director of 
Defense research and engineering, con- 
ceded it would be an advantage to have 
both permanent and mobile launch 
sites located so space vehicles could be 
launched directly into equatorial orbit 
rather than “dogleggcd" from existing 
bases. But the cost of such equatorial 
sites "cannot economically be justified 
at this time,” he said. Bases within the 
U. S. are adequate for current pro- 
grams, he said, adding that both the 


Information Inundation 

Finding and using information devel- 
oped in scientific disciplines is perhaps 
the most crucial problem of optimum 

Brig. Gem Benjamin G. Hol/.man. 
commanding USAF's Cambridge Re- 
search Laboratories, makes the point this 
way in Perspective, a quarterly report 
from Cornell Aeronautical Laboratory: 

“Let’s consider a hypothetical chemist 
named Dr. Jones. Dr. Jones is rather an 
unusual chemist; he can read 30 lan- 
guages fluently. He has an equally unusual 
job: he has to attend no committee mcet- 

tclcphone calls, perform no actual tech- 
nical tasks, or even talk to anybody. All 

the literature of his own field. Dr. Jones 
can read four papers an hour and lie 
works a forty-hour week. On 1 January 
1959 he began reading all papers of 
chemical interest published in 1958. On 
31 December 1959 he found himself ten 
years behind in his reading.” 


NEW 

FROM 

WESTINGHOUSE: 

STATIC 

POWER 

SUPPLIES 

FOR 

RADAR 



Large static radar power supplies for d-c out- 
I put call for regulated high power, high voltage. 

Westinghouse delivers it. Positively precise. Typical 
! equipment now furnished by Westinghouse includes 
switchgear, voltage regulator, rectifier, resistor and 
capacitor assemblies, and associated controls. Un- 
limited power ratings can be delivered. Units rated 
| 1,000 kw are currently available. Before a spec is 
written, consult Westinghouse. Rectifier assembly 
opposite is part of power package supplied for 
BMEWS. For help in solving your static power 
supply problems, contact your local Westinghouse 
sales engineer. Or write: Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


Westinghouse 
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HOW MUCH CAN BENDIX SAVE 
YOU IN ANTENNA PEDESTALS? 

GET OUR SPECIFIC ENGINEERING PROPOSAL 

Bendix experience in ground radar pedestal design, manufacture and 
installation can benefit you. It can meet your requirements without 
delay. Since basic design and tooling have already been accomplished, 
modifications, for your prototype needs, can be made quickly— and 
with important sayings— or, we can design a completely new pedestal 
to meet your specific needs. 

Bendix ground-installation radar pedestals are lightweight, com- 
pact, air transportable. They possess a high degree of accuracy, and 
have been completely proved in the field. Bendix also is widely 
experienced in airborne radar systems for weather and target track- 
ing purposes. 

If these demonstrated radar capabilities meet your needs, write 
today for further information, including a specific engineering 
proposal. What are your requirements? 

EXAMPLES OF APPLICATIONS: 

Weather Radar* Storm Detection • Meteorological Tracking* Mortar Tracking 
• Electronic Countermeasure • Satellite Tracking • Drone Surveillance 
• Telemetering 

Eclipse -Pioneer Division 




Defense Department and NASA arc 
keeping the equatorial site question 
untler constant review. 

Milton W. Rosen, deputy director 
of NASA's launch vehicle programs, 
said: “NASA has no requirements at 
the present time for the use of ships, 
drvdocks or associated platforms to 
support vehicle programs now in force. 
Future programs will be concerned 
with nuclear equipped vehicles and 
with very large boosters. A study is 
about to be initiated within NASA to 
determine launch site requirements 
for vehicles in these categories." 

Hydrazine Fuel Being 
Produced for Titan II 

Saltville— Volume production of hy- 
drazine. one of the two non-cryogenie 
storable fuels to be used in the Titan 
II missile, has begun at this Air Force 
plant in western Virginia. The new SI 5- 
million plant is operated by the Olin 
Mathicson Chemical Corp. under a 
three-vear S2 5-million contract. 

Anhydrous (lacking water) hydrazine 
is an inorganic fuel made from caustic 
soda, chlorine and ammonia. In mis- 
cible combination with an equal quan- 
tity of unsymmctrical dimethyl hydra- 
zinc (UDMH), manufactured by the 
Food Machinery Corp.. the composite 
fuel bums hypergolicallv with the 
oxidizer, nitrogen tetroxide, made by 
the Allied Chemical Corp. 

Specific impulse of the Titan II 
propellant is about 262 sec. compared 
with 2 SO sec. of Titan I. which uses 
liquid oxygen and RP-1. The storable 
propellants are denser, however, and 
allow for longer burning time of the 
Acrojet-Ccneral engines. Thrust of the 
Titan II is about 480,000 lb., compared 
with 380,000 lb. of Titan I (AW June 
27, p. 34). 

The highly-automated Saltville 
plant, requiring about 100 men, is on 
a 24-hr. production schedule and the 
fuel is being transported to Aerojet's 
Sacramento, Calif., test facilitv where 
Titan II engines are being static fired. 

USAF to Train Space 
Pilots at Edwards AFB 

Washington— USAF plans to expand 
its Experimental Flight Test Pilot 
School to include a special 24-week 
course for space pilots. 

The school, located at the Air Force 
Might Test Center, Edwards AFB, 
Calif., will have a course distinct from 
the one now given test pilots and only 
a selected few graduates would be 
chosen. 

Instruction will include familiariza- 
tion with subgravity, training with reac- 
tion controls and stability outside aero- 
dynamic influences. 
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Blue Water Designed for Mobility 

Blue Water solid fuel surface-to-surface missile, in what appears to be fullscalc mockup 
above, has been designed for air transport and can be hauled aboard its own transporter- 
erector mounted on a 3-ton truck. Missile has raked tips on forward cruciform wing arrange- 
ment, probably for flight path control. English Electric, the manufacturer, claims missile is 
independent of ground control and is immune to enemy countermeasures. Note remote 
firing device between soldiers. 


PRODUCTION BRIEFING 


Saturn flight booster, designated 
SA-1, was captive fired for 111 sec. at 
Marshall Space Flight Center and de- 
veloped 1,315,000 lb. thrust. 

Navy Sikorsky HSS-2 helicopter has 
completed its carrier suitabilitv trials, 
art of the Board of Inspection and 
urvey trials. It is scheduled for intro- 
duction to the fleet later this year. 

Damage assessment center, which 
would permit nuclear warfare decisions 
to be made rapidly, will be built under 
Defense Atomic Support Agency con- 
tracts including S3 million to the Sys- 
tems Development Corp.: SI. 5 million 
to the Control Data Corp., and SI mil- 
lion to Ramo-Wooldridge Division of 
Thompson Ramo Wooldridge Corp. 


Martin Earth-Moon Study 

Washington— Martin Co. has been 
awarded a $75,000 contract to study 
methods of manned earth-moon trans- 
portation, the manned space flight proj- 
ect now considered the Project Apollo 

National Aeronautics and Space Ad- 

of problems of lunar landing and im- 
mediate return for three men; 30-day 
stay on the moon for three, and a perma- 
nent moon base to house 1012 men. 


Navy Bureau of Ships has ordered 
design of integrated ship-board elec- 
tronic systems in which many subsys- 
tems would be assembled and installed 
as a single structural unit (AW May 8, 
p. 23). Collins Radio's Alpha Corp. 
will work on a system for a guided mis- 
sile frigate under a SI. 4-million au’ard, 
Electric Boat Division of General 
Dynamics has a 5790,000 contract for 
a nuclear-powered attack submarine svs- 
tem, and a Hazeltinc Corp. contract for 
5759,000 covers a similar effort for a 
guided missile escort vessel. 

Justice Department has filed a suit 
for 522,000 against a Norwegian ship- 
ping company for damages to the Saturn 
barge Paleomon in a collision with a 
Norwegian freighter last month en route 
from Huntsville, Ala., to Port Canaveral, 
Ma. 

Air Force Systems Command has 
awarded a 52-million contract to the 
Armour Research Foundation to de- 
velop methods of analyzing electronic 
interference from devices ranging from 
walkie-talkies to large radars. Work will 
be done through the newly established 
Electromagnetic Compatibility Analysis 
Facility at Annapolis, Md. 

Navy has awarded a follow-on produc- 
tion contract for 533,400,000 to the 
Sperry Gyroscope Co., division of Sperry 
Rand Corp., for the SPG-55 Terrier 
automatic missile guidance radar sys- 



PRECISI0N DATA AND 
CONTROL SYSTEMS FOR 
LARGE RADAR ANTENNAS 


Through intensive research and 
development for major programs, 
Bendix offers a wealth of design 
experience in both digital and 
analog radar control and data 
systems. We can: 


Provide a wide range of instal- 

of one radar by another; 
digital or analog control. Sys- 
tems with accuracies of .005° 
or better can be offered. 


GYROS • ROTATING COMPONENTS 
RADAR DEVICES • INSTRUMENTATION 
PACKAGED COMPONENTS 

Eclipse -Pioneer Division 
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PERMITS REMOTE ELECTRICAL RELEASE 



MICRO 


SWITCH 


Precision Switches 


NEW MAGNETIC HOLD-IN SWITCH 




THE NEW "6ET" MAGSWITCH* is a sealed momentary- 
action toggle switch with a built-in solenoid. When the sole- 
noid is energized, actuation of the toggle lever holds the 
switch in operating (maintained) condition. Breaking the 
solenoid circuit (usually done remotely) releases the sole- 
noid-held lever, converting the switch from maintained to 
momentary condition. Release can also be accomplished by 
manually overriding the toggle lever. 

The precision, double-pole double-throw switching unit 
and solenoid are contained in one compact unit. The "6ET 
measures approximately 2 ]A" behind the panel and one inch 


MICRO SWITCH . . . FREEPORT, ILLINOIS 
A division of Honeywell 

In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 



“6ET"— ACTUAL SIZE 


in diameter. This switch requires no auxiliary relays as do 
other remotely controlled switches— another saving in space. 

Switching unit and solenoid are sealed within an enclosure 
which has been evacuated and filled with inert gas under 
pressure, which insures reliable operation, regardless of 
changes in atmospheric conditions. An elastomer seal at the 
base of the toggle lever prevents entry of dust or moisture. 
The ''6ET' meets immersion test requirements of MIL-E- 
5272, procedure 1. See the Yellow Pages for the nearby MICRO 
switch Branch Office or write for Data Sheet No. 121. 


H| Honeywell 

MICRO SWITCH Precision Switches 


HOW WILL THIS REVOLUTION IN TECHNOLOGY AFFECT YOUR BUSINESS? 


Already, the Hamilton-Zeiss high energy density electron beam 
welder is being used to weld refractory metals, foils and honey- 
comb sections ... to solve special production problems of the 
space age. This revolutionary equipment fires the imagination of 
everyone who sees it demonstrated. Almost daily, new applica- 
tions are developed that make possible new manufacturing tech- 
niques in electronics, in atomic energy, in the missile and aircraft 
industries, to name just a few. North American Aviation, West- 
inghouse, Pratt & Whitney Aircraft, Olin and Argonne National 
Laboratory are among those currently using the Hamilton-Zeiss 
electron beam welder. 

The Hamilton-Zeiss equipment combines the advanced metallur- 
gical and production knowledge of Hamilton-Standard with the 
unsurpassed skill of the Carl Zeiss company in precision optics. 
How it works: Electron beams accelerated in a vacuum to 110,000 
miles/sec. and focused precisely with an exclusive Zeiss mag- 
netic lens system produce a heat source for welding which, in 
respect to energy density, mobility and precision, exceeds that 
of all other known methods. The electron beam may be pulsed 
to control duration and frequency of operation, thus minimizing 
thermal distortion and permitting welding of foils, for example. 
Results: The Hamilton-Zeiss equipment produces the deepest, 


fastest, most reliable welds with least distortion of adjoining 
metal. With this unique process, it is possible for the first 
time to join materials whose melting points vary widely, such 
as metal to ceramic, metal to glass, and tungsten to carbon; to 
weld materials with different dimensions and geometries, such 
as ultra-fine wires and leads to large terminals, and foil to sheet. 
Unique equipment: Hamilton-Standard, with over twenty years of 
metallurgical experience and meeting rigid government specifi- 
cations, has exhaustively tested the welds produced with the 
Hamilton-Zeiss equipment. The data demonstrate conclusively 
that the Hamilton-Zeiss method produces welds, in miniature 
and large workpieces, that are as strong as the original materials 
themselves. Your engineers will tell you that such results are 
possible only by the use of high energy density, precision focus- 
ing by the Zeiss magnetic lens system and pulsing of the electron 
beam — all exclusive features of the Hamilton-Zeiss equipment. 
Find out what this revolution in technology can mean to your 
company. For full information call Hamilton-Electrona, Inc., 
exclusive marketing agent for Hamilton-Zeiss 
equipment in the United States and Canada. 
HAMILTON-ELECTRONA, INC., Time-Life Building, 

Rockefeller Center, New York 20, N. Y., Telephone PLaza 7-9548 




BUSINESS FLYING 


Improved Business Plane Market Forecast 


By Erwin J. Bullion 

Dallas— Signs of a rising trend in busi- 
ness aircraft sales and production arc 
becoming evident, indicating that the 
marked softness in the market last fall 
and early this year may be ending. 

During that period, manufacturers 
reduced output to allow their sales out- 
lets to work off excess field inventories. 

Increases as yet appear to be minor, 
but at least the period of long inactivity 
that markedly braked sales appears to 
have shown a turn for the better, an 
Aviation Week survey indicates. 

The trend is as yet still in its early 
stages and has not yet made itself felt 
so strongly that there arc across-the- 
board increases in output of all models, 
nor is the upturn firm all over the 
country. But manufacturers express 
considerable optimism that it will con- 
tinue to improve (see table p. 75). 

Cessna Aircraft Co. says a sharp up- 
turn in retail sales in recent weeks, in- 
dicating that an economic rise is in 
progress, has prompted it to increase 
its production schedules for this month, 
June and July to provide for an addi- 
tional 200 units over those scheduled 
earlier for these three months. 

Beech Aircraft Corp. recently effected 
upward revision of its earlier production 
program. Queen Air output is being 
boosted about 60% over a line output 
that had been slowed considerably some 
six weeks ago— in effect, new Model 65 
production is about 20% higher than 
at any previous level, according to a 
company spokesman. Light-twin Baron 
output has been stepped up 20% and 
Bonanza production is up 10%. Factory 
sources said distributor-dealer orders to 
the factory in April showed a 55% gain 
over March, 1961, with the increase 
largely in Queen Air, Baron, Bonanza 
and Debonair models. A "healthy back- 
log" is also attributed to the new 
version of the twin-engine Travel Air 
(AW May 8, p. 107). 

Aero Commander, Inc., reports that 
it has accelerated its twin-engine Com- 
mander assembly line— with flow of 
parts to the line adjusted from a 1 5-hr. 
time span to a 1 3-hr. period— in effect 
providing an additional two or three 
airplanes per month over previous 
schedules. 

Ordinarily, the production increases 
might not be so significant because 
sales to distributors and dealers are one 
thing— retail sales might not be keeping 
pace. But the fact that the manufac- 
turers are keenly aware of the situation 
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that many dealers were in just a few 
months ago— in some cases, lack of 
capital on the part of some caused them 
to drop their affiliations— would deter 
them from jeopardizing their sales or- 
ganization further by loading them with 
unjustifiable production unless it could 
be sold. 

The trend is somewhat spotty in 
regard to particular models, for various 
manufacturers— it also varies in sections 
of the country. W. T. Piper, for ex- 
ample, when asked to comment on the 
Cessna increase, said— “We’re not happy 
with the way our heavier models are 
moving and the future doesn’t look that 
good.” He added, however, that there 
is a remarkable interest in the very 
light Piper Colt two-seat plane— on 
which earlier production plans have 
been revised sharply upward to bring 
original schedules for 420 units by the 
end of October to 1,100 units in that 
period. The four-place Cherokee re- 
placement for the Tri-Pacer is also 
being brought up to five-a-day produc- 

Sales Outlet Response 

Response by the sales outlets to 
Aviation Week queries showed that 
their experience, like the factories, did 
not yet confomi to any set pattern, 
except that there was a noticeable up- 
turn in customer interest over previous 
months. 

• California, generally a high-volume 
sales area, reported a marked increase 
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in retail sales. Cessna sales representa- 
tives said that, although this is certainly 
no record year, there is a definite up- 
trend-sales that were off a little just 
before the end of the year have come 
back with more than the usual spring 
surge. Feeling was that some dealers 
may run out of airplanes to sell before 
the factory can catch up and supply 
them. In this area, they said, there was 
little or no evidence of a recession, al- 
though this market does not seem to 
feel these things as much as the East 
and Midwest. Buyers seem to be favor- 
ing purchases of the smaller aircraft. 

California Piper representatives indi- 
cated that there has been a big improve- 
ment in sales since Jan. 1— much bigger 
than the seasonal upswing. But in the 
last two weeks in April and to date 
in May, there has been a slight soften- 
ing of the market— which, following the 
sour experience of last fall, has dealers 
worried. This company’s sales outlet 
spokesman also saw a tendency for 
distribution to favor the lighter, less 
expensive airplane, such as the Colt. 

A Beech sales outlet spokesman re- 
ported that he had spotted no trends 
except the seasonal upturn, although he 
did not see any sign of the recession. 

• East Coast reaction was mixed. Piper 
retail sales outlets were more cautious 
than West Coast. One felt that busi- 
ness was about the same as the same 
period last year, although the feeling 
seemed to be that although unit sales 
might be lower, dollar volumes would 
not be affected drastically, because of 
the cost of heavier models replacing 
previous models-the Cherokee replac- 
ing the Tri-Pacer, for example. “I 
don't feel that the increase is anything 
to get excited about,” the spokesman 
in this area noted. 

A Cessna outlet in the East indicated 
that there had been some business up- 
turn, but that much of the optimism 
was being generated at factory levels, 
where the over-all picture was being 
grasped. 

Beech Aircraft’s representative in the 
New York area reported that sales were 
up about 20% over the same period 
last year, with the major increase being 
in the more expensive heavier aircraft, 
with sale of four Queen Airs and three 
Super G-18s on the books thus far 
this year. Decrease in sales of the lighter 
models is attributed to unusually bad 
weather this winter. 

• Dallas, Tex., probably shows the least 
signs of an uptrend. A Piper sales out- 
let confessed that the market had 

69 




WIDER 

RANGE WITH GREATER ACCURACY! 


dropped so drastically early this year 
that lie felt that lie" could no longer 
continue his franchise and has turned 
to handling used aircraft exclusively. 
Business was good November through 
February, he stated, then fell off severely 
after President Kennedy and other 
Administration spokesmen emphasized 
the over-all effects of the business re- 
cession. 

He indicated that not a single new 
Piper airplane has been sold in this 
area this year, and that sales of new 
airplanes of any makes could be counted 
on the fingers of both hands. 

Beech Aircraft sales in this area in 
the first quarter of the year probably 
have been the slowest since the end 
of the war, a representative of one 
of the manufacturer's outlets here in- 
dicated. but he said that there have 
been definite signs of improvement in 
the past three weeks, with several new 
aircraft sales having been recorded and 
additional sales looking firm in the near 
future. Buyers appeared to be most in- 
terested in the Queen Air, Baron and 
Bonanza. 


This Vought Electronics Servo Analyzer is an all-electronic 
instrument covering the dynamic range of most servo 
systems without the troublesome maintenance require- 
ments of mechanical multiplier's. 

Modulation rates of .005 to 1000 cps in five ranges are 
provided in sinusoidal, step, and ramp functions either 
directly or in suppressed carrier form. Modulation fre- 
quency accuracy readings of 2% are possible. 

Other important unit specifications are: 

• carrier frequency range of 50 to 10,000 cps 

• carrier phase shift of less than 2° to 5 kc 

• signal attenuation of 0 to 99 db in 0.1 db steps 

• phase measurement accuracy of 2° 

Use of Vought Electronics Servo Analyzer has been dem- 
onstrated successfully with Titan and Minuteman missiles 
as well as in industrial laboratory applications. It is avail- 
able in both bench and rack mounted models. 


For more complete information about this versatile in- 
strument, contact: 

Chief of Product Sales 
Chance Vought Electronics Division 
P. O. Box 1500, Arlington, Texas 


CHANCE VOUGHT 
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Excess Overhead 

A Cessna outlet in this area reports 
marked movement of I960 and used 
aircraft inventory— a reduction of about 
SI 00.000 in this category since the 
beginning of the year, but confessed 
that new aircraft sales had been nil. 
A major concern has been in reducing 
what he considers excess overhead, par- 
ing personnel and reducing sales costs. 
Lack of good customer prospects are 
such, he feels, that he can't afford the 
cost of sending salesmen door-to-door, 
and depends primarily upon adver- 
tising. 

Much of the sales loss in this area 
is attributed to “over-competition— 
personnel breaking off from established 
aircraft and equipment sales and sen-ice 
organizations and setting up shop on 
the same field as their former employers. 
With much lower overhead, in many 
cases, this practice is immediately felt 
by the longer established outlets. 

Debonair Tip Tanks 
Add 400 mi. Range 

FAA approval of tip tanks for the 
Beech Debonair has been given to 
Flight Extenders. Inc.. Stamford, 
Conn., builders of aircraft wingtip fuel 
tanks. The tip tanks arc available in 
kit form and may be installed by anv 
licensed fixed-base operator without 
making structural changes in the air- 
craft. 

With a capacity of 12 gal. each, and 
an empty weight of 81 lb. each, the 
tip tanks will add approximately 400 
mi. to the operating range of the 
Debonair. 
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U.S. Market Seen for Potez 840 Turboprop 


By Robert E. Farrell 

Paris— Potez 840 four-engine turbo- 
prop executive/feeder airliner probably 
will be marketed in the U. S. by Turbo 
Flight, Inc., Chicago, at a price just 
below 5500,000. 

Negotiations currently arc under way 
in Paris between Potez, the private 
French aircraft builder, and Don Pay- 
ton, Turbo Flight president. Payton 
told Aviation W eek he expected agree- 
ment to be reached under which his 
company would get exclusive North 
American sales rights, with an option 
on sales rights in South America. 

In return. Turbo Flight will assume 
complete financing of sales and after- 
sales program in North America. Pay- 
ton said he planned to buy a second 
Potez S40 prototype, slated to be com- 
pleted late this year, and use it for U.S. 
demonstration purposes beginning in 
February, 1962. Production models are 
currently being slated for early 1963 
delivery (AW Apr. 3, p. 34). 

The" Potez 840 made its first flight 
Apr. 29. The aircraft is powered by four 
Turbomeca Astazou turboprops each 
delivering 530 shp. on takeoff. As a 
feeder, the 840 will carry up to 24 pas- 
sengers. In eight-passenger executive 
configuration it will cruise at about 325 
mph. with a range of 1,200 mi. Oper- 
ating costs, according to Payton, work 
out as low as 80 cents a mile, based on 
600 hr. yearly utilization. 

A second prototype slated for pur- 
chase by Turbo Flight will have addi- 
tional range up to 2,000 mi. This will be 
achieved by enlarging present wing 
tanks and by adding fuselage tanks. Pay- 
ton claims that with this range the 
840's U. S. market in first year of deliv- 
ery— 1963-should be about 40 aircraft. 

On the production side, Potez cur- 
rently is dickering with the Republic 
of Ireland in case facilities are not found 
in France. The entire Potez 840 project 


has been privately financed by Potez 
since the French government is sup- 
porting the Max Holstc twin turbo- 
prop feeder, the Super Broussard (AM' 
Apr. 24. p. 103). 

The Potez company itself hasn't 
enough productive capacity or workers 
to build the 840 itself. Hence it is 
looking elsewhere, including Ireland, 
where the company has production fa- 
cilities in non-aviation fields. The Irish 
government reportedly is anxious to 
have Potez establish an aircraft factory 
in order to ease the country’s unemploy- 
ment problem. 


Potez 840 
Specifications 

Span 63.8 fl 

Length 5 1 2 f I 

Height 178 ft 

Wing area 377 sq ft 

Max. weight— 24 pass. 18.740 lb 

16 pass 17,200 lb 

Powc. loading 

24 pass 9 Ib./hp. 

16 pass. 8.25 Ib./hp. 

Emptv weight 10,990 lb. 

Fuel "capacitv 407 U.S. gal. 

Potez 840 Performance 
(Preliminary) 

Max. s|>ecd at 20,000 ft 335 mph. 

Cruising speed at 20,000 ft. . .326 mph. 

Takeoff rate of climb 2.360 fpm. 

Takeoff rate of climb, 

one engine 1.440 fpnt. 

Ceiling 39,500 ft. 

Ceiling, one engine 32,000 ft. 

Takeoff roll (standard conditions) 

16 pass 1.900 ft. 

24 pass 2,330 ft. 

Landing roll (with fuel reserves) 

Over 50 ft. barrier-16 pass 2.030 ft. 

24 pass 2,230 ft. 

Power units 4 Turbomeca Astazou 

turboprops of 522 shp. 


The Potez 840 cabin is air-condi- 
tioned and pressurized. The cylindrical 
fuselage is constructed on conventional 
frames and stringers. A slightly tapered 
wing has an aspect ratio of 10.75 and is 
fitted with double-slotted flaps with 
electric control. Integral wing tanks 
hold 420 gal. 

The wing is fixed to the fuselage at 
four points located at the comers of a 
diamond. As on the company’s popular 
jet trainer, the Magister, wing skin 
tapers from two to 0.8 mm. in thickness 
and is stiffened by ribs. 

The aircraft’s tricycle gear is laid out 
with the main gear retracting sideways 
into the wing, and the nosegear forward 
into the fuselage. Wing efficiency is 
aided by having the main gear doors 
close automatically when the wheels are 
in down position. 

Potez factorv price runs between 
5350,000 and 5380,000. The U. S. 
price of S500.000 includes complete 
radio aids, weather radar and paid-up 
U. S. duty. 

Turbo Flight’s interest in Potez air- 
craft came about almost by chance. The 
U. S. company originally was interested 
in sales rights for the twin-turboprop 
Communaute feeder-executive proto- 
type offered by Dassault-Sud Aviation. 
These two French companies dropped 
their project when the French govern- 
ment refused to help them finance it. 

The first Potez 840 prototype was 
built in 18 months. The company 
decided on four engines in order to 
maintain satisfactory flight control by 
reducing unsymmetrical effects resulting 
from engine failures. A four-engine con- 
figuration, the company further claims, 
offers other benefits: ability to shut 
down two engines in holding patterns, 
to maintain higher rates of climb with 
an engine out and, finally, four engines 
give the user an extra guarantee for 
maintenance in operation of essential 
systems. 
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SHILLELAGH 

U.S. Army Missile System 



The SHILLELAGH is being developed for the U.S. Army under the over-all direction of the U.S. Army Ordnance Corps. 


The United States Army SHILLELAGH surface-to-surface guided 
missile -like its Irish namesake -will be simple, reliable . . . lethal. 
Against enemy targets-moving or stationary-SHILLELAGH's accu- 
racy and firepower will provide the U. S. Army a devastating new 
weapon that kills with a first-round probability approaching unity 
. . . and at ranges never achieved in antitank warfare. SHILLELAGH 
is now under development at Aeronutronic, prime contractor on 
this advanced weapon system. 




new, million-squarc-foot Engineering & Research Center at Newport Beach in Southern California. 


Write for information about Aeronulronic's 
capabilities and career opportunities now 
open for engineers and scientists. 




De Havilland 

Bv Herbert J. Coleman 

London— Bristol Siddeley's Viper tur- 
bojet engine, powerplant for the new 
de Havilland DILI 2 5 Jet Dragon six- 
passenger executive transport, has been 
modified to include a zero stage, boost- 
ing total thrust 500 lb. from the Mk. 

11 production version. 

Engine, designated Viper Mk. 20, 
has a thrust of 3,000 lb., compared with 
2,500 lb. produced by the Mk. 1 1 ver- 
sion, and mass flow has been increased 
from 44 Ib./scc. to 52.8 lb./sec. Spe- 
cific fuel consumption has been cut 
from 1.07 Ib./hr./lb. to 0.985 
lb./hr./lb. 

The Jet Dragon, first de Havilland 
entry into the pure jet executive field, 
will go into production directly from 
the design stage (AW Apr. 17, p. 33) 
and a mockup now is under construc- 
tion at de Havilland's Hatfield facility. 
Engines are mounted aft on the fuse- 
lage section. 

By adding the zero stage on the front 
of the compressor section, Bristol Sid- 
dcley said it also has improved turbine 
performance by decreasing turbine en- 
try temperature 25C to about 1 ,1 1 5K. 
Further developments may include a 
two-stage turbine and an aft fan to 
extend application of the engine. Mk. 

1 1 version, which powers the Macchi 
MB.326 trainer, has seven-stage com- 
pressor driven by a single-stage turbine 
with an annular combustion chamber 
of the vaporizing type. Mk. 20 now is 
flying in the Hunting Jet Provost and 
Macchi for operational experience data. 

Engine has been used in various 
marks of the Jindivik target drone, the 
Jet Provost trainer, Dassault Mirage, 
the Bell X-4 V/STOL research plane 
and the Sud Aviation Trident inter- 
ceptor. 

De Havilland will build an initial 
quantity of 30 Jet Dragons, but has 
not yet revealed the price or perform- 
ance details. It probably will cost in 
excess of 5400,000 and is designed to 
carrv a two-man crew and six passen- 
gers on stages up to about 1,500 mi. 
at speeds up to 500 mph. 

Jet Dragon configuration, with its 
T-tail and aft-mounted twin jets, is 
similar to the de Havilland Trident and 
BAC 107 transport lines. The com- 

De Havilland DH.125 

Specifications 

Irngth **2.5 ft 

Span * * ft- 

Height MH- 

Wing Area M2 sq- It 

Gross Weight ■ IS.tlOO lb. 
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Modifies Engine for DH. 125 Executive Jet 



panv will submit the airplane to the 
British Air Ministry for possible use 
as a small transport and jet trainer for 
air crews. First order would be for 50 
Jet Dragons, but the Ministry is known 
to be waiting for the first plane to fly 
before making any move. 

De Havilland is financing the project 
with its own funds, for delivery to cus- 
tomers in 1963. and has allocated "sev- 
eral million pounds" for development 
of an aircraft it believes will remain 
current for 20 years. 

Major factor in the design effort has 
been to keep the Jet Dragon capable 
of operating from short runways and 
at “very moderate” approach speeds, 
but retaining good handling character- 
istics at both high and low speeds. 

Engineers said the construction has 
been kept simplified; fuselage is being 
built in one piece, parallel over a sub- 
stantial portion of its length. It will 
have an uninterrupted circular cross 
section. Wing will be built as a single 
unit from tip to tip, and it will pass 
unbroken under the main fuselage scc- 

Top surface of the wing will be 
dished to receive the fuselage. The 
wing has a moderate degree of sweep 
and is fitted with double slotted flaps. 
Speed brakes also will be installed. 
Controls will not be power-boosted be- 
cause maximum cruising Mach num- 
ber will not greatly exceed 0.7. 

Gross weight is about IS, 000 lb. 
The company says that on the basis of 
aircraft miles flown, costs of operation 
of the Jet Dragon will be almost the 
same as those of the piston-powered 
Dove, or about 30 cents per mile. 


De-icing equipment will be fitted 
to the Jet Dragon, and Bristol Siddcley 
has provided a de-icing system for the 
Viper, in line with the all-weather 
requirement. 


The Jet Dragon is the 125th airplane 
designed by de Havilland, hence its 
number designation. It is named for 
the 1932-vintage DH.84, first de Havil- 
land twin-engine transport. 



AVIATIi 


29, 1961 


. & dfB B 



Jffiff: 

\ 

f| 



NEW SANBORN "650" SYSTEM 
OFFERS DIRECT READOUT, 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS, FOR RACK 


MOUNTING OR INDIVIDUAL CASES. 


: PERFORMANCE I 


LINEARITY r/i% of f 



Here’s the one system that lets you record inputs from DC to 
5 KC within 3 db at 4' peak-to-peak amplitudes, without 
changing galvanometers. The “650” system consists of an 8- 
channel medium gain, general purpose amplifier unit driving 
a high speed, high resolution optical oscillographic recorder. 
It can be easily built into your system, packaged in a mobile 
cabinet or housed in individual cases. The single-chassis, 7" 
high amplifier module has 8 separate channels, complete from 
floating and guarded inputs to galvanometer outputs ; each chan- 
nel comprises a front end modulator and input transformer, 
carrier amplifier, demodulator, filter and driver amplifier. 
Power Supply and Master Oscillator Power Amplifier are 
built-in. All amplifier elements are plug-in transistorized 
units for easy servicing. 

Immediately readable recordings are made on 8" wide daylight- 
loading ultra-violet-sensitive charts which require no chemical 
development. Features of the 1214" high recorder unit in- 
clude 9 electrically controlled chart speeds from 14’ to 
lOO'/sec; calibrated monitoring screen; automatic trace iden- 
tification and timing lines at 0.01 or 0.1 sec. intervals; 
amplitude lines spaced 0.1" apart which can be blanked from 
1 4 , l -j, or all of chart. Recorder is available with an 
8-, 16- or 24-channel galvanometer block which is then 
equipped with the number of galvanometer elements 
desired by the customer. Both the Recorder and Ampli- 
fier are also available as individual units for use with 
other equipment. 


SANBORN 


COMPANY 


AVIONICS 



Ultra-High Speed Computer Investigated 


By Barry Miller 

Los Angeles— Techniques which may 
be employed in the ultra-high speed 
military computer systems that are 
going to be needed to process large 
volumes of data in relatively short 
periods of time were discussed here 
recently at the Western Joint Com- 
puter Conference. 

The need for thorough investigation 
of techniques and components for high 
speed systems, operating in the kilo- 
megacvcle region, prompted at least 
one agency— the Office of Naval Re- 
search— to support studies of micro- 
wave computers at Radio Corp. of 
America, International Business Ma- 
chines Corp. and Sperry Rand Corp. 
under its Project Lightning (AW Dec. 
28, 1959, p. 72). Devices capable of 
operating at nanosecond or higher 
speeds might be invaluable in applica- 
tions such as analysis of ballistic mis- 
sile defense data or weather prediction. 

A few of the problems encountered 
in building nanosecond computer sys- 
tems as part of Project Lightning were 
described by Edward Lucdicke of 
RCA's Semiconductor and Materials 
Division in Somerville, N. J. At the 
high speeds (1,000 me. frequency) ex- 
plored in the RCA work, the electrical 
interconnections become an overriding 
consideration. For at these high switch- 
ing speeds the interconnections are no 
longer short with respect to the shorter 
wavelengths and wiring delays become 
significant. They have to be treated, 
Luedicke says, as a communication net- 
work in which wiring, delays, crosstalk 
and waveform distortion are design 
considerations so that the final speed 
of the computer is not affected appre- 
ciably by the time it takes for proper 
distribution of internal signals. 

The possibility of sidestepping the 
interference problem created in the 
microwave region by the tendency’ of 
interconnecting wires to behave as en- 
ergy radiators was explored in a report 
on optical computers and quantum 
transition memory devices presented 
by Lewis C. Clapp of the Computer 
Development Lab. of Sylvania Electric 
Products, Inc.. Needham, Mass. 

Clapp stressed that many of the 
ideas on optical computers expressed 
in his report were based not on actual 
experiments but on theoretical con- 
siderations which might not prove too 
practical. At least several other lab- 
oratories are studying the areas covered 
in Clapp’s talk and may be investigat- 


ing some of the techniques which he 
examined. 

It may be possible, he pointed out, 
to transmit information at rates in 
excess of a million pulses per second 
without generating interference on 
neighboring channels. This may be 
done, he indicated, by transmitting 
data in the form of optical waves-in- 
frared, risible light or ultraviolet-as 
these wavelengths can be transmitted 
free of noise by isolation techniques 


which arc comparatively simple. 

Entering into the optical region re- 
quires, however, substitutions for a 
number of elements employed at con- 
ventional speeds. The components for 
such an optical computer, Clapp sug- 
gests, might be realized as follows: 

• Storage devices— For storage ele- 
ments, corresponding to cores or flip- 
flops in conventional devices, the de- 
signer might tap the quantum mechan- 
ical properties of radiation in solids 


Soviet Probe Passes Venus 
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HEXCEL HONEYCOMB 

CURVING 
CONTOURING 
CARVING KNOW-HOW 

<7A 

PUTS FEASIBILITY 
INTO COMPLEX 
GEOMETRY 
REINFORCED 
PLASTIC PARTS 


Frees Designers to Achieve 
Advantages of Honeycomb Parts 

niques for pre-curving, contouring, carv- 

reinforced plastic materials. These are 
Hexcel's qualifications to help designers 
achieve even the most complex combina- 
tions of cylindrical and spherically curved 
parts in plastic honeycomb. Now you can 
have the strength and lightweight advan- 
tages of plastic honeycomb with produc- 


Typical Hexcel Capabilities: 



Tolerances to ± .005 or Better 
Hexcel’s pioneer role in development of 
honeycomb has resulted in design of spe- 
cial tooling for pre-curving and machin- 
ing. These facilities are available to work 
for you, or Hexcel engineerswill work with 
you in manufacturing your own forming 
equipment from Hexcel drawings, and 
stay in your plant till your own employ- 
ees are trained in proven techniques for 
working honeycomb. 

5 Honeycomb Families in Reinforced 
Plastic Systems 

Consult with Hexcel on which combina- 
tion of honeycomb material and forming 
techniques will best help you attain your 
specific strength, temperature and bud- 
get requirements. Dept. 5-E 



Stronger, lightweight materials for industry 

2332 Fourth Street, Berkeley 10. California 
Old Post Road, Havre de Grace. Maryland 


or gases. Possibly, lie said, the ground 
state and excited energy lewis of an 
atom could be used as storage positions 
with switching between logical condi- 
tions being optically induced transi- 
tions from one energy level to the 
next. Transition times between energy' 
levels frequently are on the order of 
a nanosecond or shorter. Still faster 
switching times might be attained, 
Clapp said, by using electron spin 
resonance techniques. 

• Transmission lines — Light pulses 
might be transmitted from point to 
point within the computer bv optical 
fibers, much as electrical pulses are 
passed between points in a conven- 
tional computer by wires. Attenuation 
down the fibers would be small when 
coated with a glass whose lower refrac- 
tive index would reduce or eliminate 
cross talk. 

• Decision elements— Decision-making 
elements, such as diode gates and core 
logic might be obtained by combining 
two beams of circularly polarized light. 
Three types of polarized light beams— 
linear, circular right and circular left- 
might be used to generate ternary 
rather than binary logic. A Kerr cell 
could function as a gate to convert an 
electrical impulse to an optical signal 
and a photocell might be satisfactory 
for translating optical signals into the 
electrical pulses with wjiich to excite 
output equipment. 

Storage Device 

One simple storage device employing 
quantum transitions in a gas was de- 
scribed by Clapp. A small vessel with 
two electrodes encapsulates two gases— 
one with known mctastablc states, the 
other with an ionization potential below 
the metastable state energy. When the 
gas atoms arc in a normal energy dis- 
tribution, most of their atoms in the 
lowest energy or ground state, the cell 
is regarded to be in the logical "zero” 
state. If a voltage pulse is then applied 
to the cell it will cause free elec- 
trons, made available by the ionization 
of one gas, to excite the atoms of the 
other gas into higher energy states. 
Some of these will drop down into 
the metastable state, remaining there 
until a read pulse is applied to drop 
them to the ground state. In the pro- 
cess, they emit radiation. 

If the cell were in the "zero” state 
during interrogation, Clapp points out, 
the energy level of the ground state 
electrons would be shifted slightly with- 
out producing significant radiation. 

The same effect might be brought 
about, Clapp continued, by admitting 
radiation into the cell to stimulate tran- 
sitions to the upper energy levels and 
then inducing transitions of trapped 
electrons back to ground. This latter 
technique is simpler than the first. 

Several gaseous memory' cells could 



Nimbus is the second step in NASA's 
research and development program to 
study weather technology. Differing from 
its predecessor, Tiros, Nimbus will view 
the Earth at all times. 

Orbit— Weighing approximately 650 lbs., 
Nimbus will circle the earth every 108 
minutes in a 600 mile-high polar orbit. 
Equipment— As many as 6 TV cameras, 
plus infrared measuring devices, tape re- 
corders, telemetry ana command instru- 
ments will be contained in the satellite. 
Data Acquisition— Cloud pictures and other 
information will be played back on com- 
mand to U.S. meteorologists at Fairbanks, 
Alaska. Foreign scientists, also, will be 
invited to participate in the program. 
Control and Stabilization— A specially built 
system will keep TV cameras always ori- 
ented toward the earth and permit cameras 
to view particular sectors of the global 
cloud pattern. 

General Electric's Missile and Space 
Vehicle Department will provide systems 
integration for Nimbus, and will develop 
the control and stabilization system. MSVD 
is a department of the G.E. Defense Elec- 
tronics Division. '«»» 

GENERAL® ELECTRIC 
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MISSILE AND SPACE VEHICLE DEPARTMENT. PHILA 


NIMBUS will be America's next-generation weather satellite in space. 
Continually viewing the globe with TV cameras and other sensors, 
Nimbus will help man forecast the weather and learn more about its 
causes. General Electric’s Missile and Space Vehicle Department is 
constructing the space craft and providing systems integration for the 
system designed by the National Aeronautics and Space Administration. 

GENERAL ELECTRIC 




PACK MORE PARTS INTO LESS SPACE WITH DELUXE SHELVING I 

The special storage problems of aviation and missile components yield to the 
professionals from DeLuxe! Just one example: by stacking our shelving three tiers 
high, we saved 20,000 feet of floor space and $500,000 in parts handling for 
Convair! Money saving answers like this have caused many major corporations 
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SPACE 

TRUCK 

Many of America’s major space programs 
now use the same production-line satellite 
—the Lockheed-built Agena B— which puts 
all kinds of payloads on orbit with maxi- 
mum certainty, accuracy, and economy. 



LOCKHEED 


Missiles & Space Division, Sunnyvale, California 


be assembled into a large memory by 
joining -two glass plates in a gaseous en- 
vironment so that the upper plate, con- 
taining many spherical half cavities, en- 
closes the gas. The lower plate con- 
tains electrodes for exciting the gas in 
each cavity during read and write. The 
radiation output which occurs when a 
stored logical one is detected can be 
fed out through optical fibers to a 
photocell associated with a particular 
group of bits, Clapp indicated. 

dire same phenomena in a solid ma- 
terial might be preferred, Clapp said, 
in place of a gaseous system which has 
certain technological problems, com- 
bined with the need for suppressing 
spurious transitions from upper energy 
levels to ground state produced by col- 

Thcre are a number of color centers 
in different ionic crystals which de- 
serve further study as potential mech- 
anisms suitable for data storage. One 
of these, Clapp suggests, is the l 1 ' cen- 
ter, generally thought to be a lattice 
point with a missing negative ion. Elec- 
trons tend to be trapped bv the result- 
ing vacancy but are rather loosely 
bound so that they can be freed by 
external radiation or heat. 

Tlie dynamics of a memory cell uti- 
lizing F center trapping might be as 


follows: Electrons might normally be .be- 
low the Fermi lev el in the crystal band 
structure, thus below the I' 1 center as 
well. This could be designated the 
"zero” state. By illuminating the crystal, 
electrons arc brought into the conduc- 
tion band, and if the F center density 
is sufficiently high, a significant num- 
ber of electrons would be trapped. The 
state of the memory, Clapp said, could 
be detected in several ways. For ex- 
ample, the crystal could be irradiated 
with short wavelength radiation or an 
electric field could be applied and then 
transition radiation could be observed as 
electrons return to valence band. 

Another type of memory element 
might employ an optical maser with a 
large number of cells for data storage. 

In his report, co-authored with Al- 
bert H. Mcdwin, Luedicke outlined the 
construction and testing techniques 
employed in the logic and memory cir- 
cuits of a 1.000-mc. tunnel diode com- 
puter developed under Project Light- 
ning. 

Logic circuits for the computer are 
mounted on 20-mil thick alumina 
wafers whose tentative dimensions are 
775 by 400 mils. Interconnections be- 
tween wafers are made to terminal pads 
on three sides of each wafer. Com- 
ponents include tunnel diodes and 


specially developed precision ceramic 
rod resistors. 20 mils in diameter and 
100 mils in length. Resistive mate- 
rial is deposited over part of the body 
which is then covered with inorganic 
film and silicone resin for protection. 

In interconnecting wafers in a special 
assembly, a shielded coaxial transmis- 
sion line concept was pursued to min- 
imize crosstalk and other problems 
peculiar to a microwave computer. 'Hie 
transmission line provides a physical 
path with uniform inductance and 
capacitance per unit length thereby 
avoiding other disturbances the tech- 
niques may cause at these frequencies. 

The RCA approach. Luedicke said, 
was to insert an insulated wire in a 
metal channel of a slab-like structure 
which is made with two or more chan- 
nel patterns. This structure also sup- 
ports the wafers. The terminal pads of 
the circuit wafers line up with the 
channels so that each wire is in its 
channel until reaching the terminal. 
Physically, the channels are laid out 
and the assembly treated to reduce un- 
desired electrical effects. Crosstalk is 
minimized, he pointed out, bv keeping 
each wire in its channel. Coating the 
top of the channel with conductive 
epoxy provides additional shielding. 

To avoid undesired effects of the 



THESE SNAP-IN CONTACTS 


OF CEC’S 500C CONNECTORS 


ASSURE AN AVERAGE VOLTAGE DROP 


OF LESS THAN 3 MV AT 5 AMPERES 



Low contact resistance makes 
CEC’s line of 500C miniature 
electrical connectors ideal for dry 
circuit applications. These rect- 
angular connectors are designed 
to exceed the requirements of 
MIL-C-8384A. 

The series is available in a range 
of 14 to 104 contacts with mounts 
ing hardware for flush or surface 
installation, straight or right- 
angle cable entrance and guide- 
pin or jacks crew mating. The size 
20 contacts of the line accommo- 
date AWG wire sizes 20 thru 26. 

Write for Bulletin CEC 4004-X3. 


Data Recorders Division 


C EC 


CONSOLID AT EDELECTRODYNAMICS/pasadena, California 

A SUBSIDIARY OF Bell &Howell • FINER PRODUCTS THROUGH IMAGINATION 


same signals arriving at two points at 
different times, two wires can be ait to 
the longest length and the excess wire 
on the shorter path nin back and forth 
in its channel. 

Measurements— including character- 
istic impedance, crosstalk and loss— 
were made and found to compare fa- 
vorably with measurements made in a 
solid piece of silver-plated brass of the 
same configuration. 

. ■ i 
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► USAF Airborne Avionics Analyzed- 
Air Force aircraft and non-ballistic mis- 
siles now in the inventory have an aver- 
age of 1 6 avionic subsystems per vehicle 
and each subsystem has an average of 97 
circuits, according to statistical analvsis 
made by Melpar and reported by Wil- 
liam Metzger during recent National 
Aerospace Electronics Conference 
(Naecon) in Dayton, Analysis of cir- 
cuits. their functions and characteristics 
was made to provide guidelines for fu- 
ture molecular electronics develop- 
ments. Second phase of USAF-spon- 
sored program will analyze airborne 
avionics equipments now under de- 
velopment. A breakdown of circuit 
types now in use. by per cent of 
weighted circuit population, is as fol- 
lows: 

• 42.6%: Amplifiers. 

• 14.9%: Pulse and wave shaper. 

• 13.9%: Logic. 

• 12.1%: Frequency translator. 

• 8.6%: Oscillator generator. 

• 4.9%: Filter. 

• 2.5%: Memory and scaling. 

• 0.5% Miscellaneous. 

► USAF Hedges Molectronics Bets 
-Although Air Force has lost none of 
its enthusiasm for molecular electronics 
(molectronics), a concept which it and 
Wcstinghouse Electric pioneered, the 
USAF recognizes the need for micro- 
circuits using discrete components and 
integrated component assemblies at 
least as an interim step to achieve sizes 
and weights required for space vehicles. 

► Recent Molcctronic Advances Re- 
ported— Recent developments in molec- 
tronic FEBs (functional electronic 
blocks) reported by Wcstinghouse 
Electric’s H. W. Hcnkcls at recent 
Naecon include the following: 

• Tuned amplifier, using amplifier with 
a notch filter in a degenerate feedback 
look, instead of the conventional tank 
circuit, has given “Qs" of as high as 
300. The entire device occupies a size 
of only »x}x 0.004 in. 

• High level amplifier, three stage, pro- 
viding current gains up to 10.000 has 
been constructed. 

• Video amplifiers, with responses to 


► Optical Pulse Expander Developed- 
Optical device for expanding and com- 
pressing radar pulses on a pulse-to-pulsc 
real-time basis, using a coherent light 
processing technique, was reported at 
Naecon by Leo Slobodin and Alfred 
Reich of Lockheed Electronics Co. In 
one experiment described by the Lock- 
heed scientists, a 0.5 microsecond in- 
put pulse was expanded to 55 micro- 
seconds using a 15-mc. intermediate 
frequency carrier and a 2.5-mc. IF 
coded bandwidth. 

► Improved Solar Cells Developed- 
Gallium arsenide solar cells, which have 
a higher theoretical conversion effi- 
ciency than present silicon cells, have 
achieved efficiencies up to 14.7% in 
laboratory samples. R. W. Runnels of 
the Aeronautical Svstcms Division’s 
Electronic Technology Laboratory re- 
ported at Naecon. Samples were in 
3-cm. square sizes. Another promising 
solar cell development is the use of new 
polycrvstalline materials, such as cad- 
mium telluride, which can be fabricated 
in large structures at relatively low cost. 
Runnels said. New ternary compounds, 
such as aluminum antimonide, which 
are most responsive to solar energy in 
the 0.2 to 2.0 micron region where the 
sun’s energy is strongest, also are under 
investigation. 

► High-Power Magnetron Progress- 
Magnetron. which uses a novel inverted 
coaxial structure, has produced 380 kw. 
peak power at a frequency of 16 kmc., 
and 125 kw. at 36 kmc., in laboratory 
tests, Lt. M. M. Hcil of ASD's Elec- 
tronic Technology Laboratory reported 
to Naecon. 

► New Type Solid-State Device— New 
active four-terminal solid-state device, 
whose operation depends upon its ca- 
pacitance vibration rather than upon 
current carriers as in conventional 
transistors, was described at Naecon by 
Charles F. Pulvari of Catholic Univer- 
sity. Washington. D. C. Device, called 
a solid-state electrometer, can be used 
for sensing mechanical movements 
without physical contract, for detection 
of electrostatic recordings and as an in- 
strument for dielectric, capacitance. 
Hall effect and charge pattern measure- 
ments. Pulvari said. The vibrating ca- 
pacitance is created bv back-biasing a 
diode junction using a voltage provided 
by a tunnel diode oscillator! 

► Melpar Picked as Minutcman Sup- 
plier— Melpar, Inc., was selected by Au- 
tonctics as the second supplier of circuit 
boards for the inertial guidancc/control 
system for Minuteman. Melpar was 
chosen from 27 firms seeking the role 
(AW Apr. 24, p. 83). Autonctics is asso- 
ciate prime contractor on Minuteman. 


NEW 

FROM 

WESTINGHOUSE: 

STATIC 

POWER 

SUPPLIES 

FOR 

SONAR 



Static power packages from Westinghouse supply 
unfailing power for sonar. In unit shown at right, 
which will power sonar for Edo Corporation, modu- 
lar packaging permits replacement of 13 diodes per 
unit in less than one minute. Ratings to meet any 
system range or performance can be supplied. This 
equipment meets Mil P-15736. For help in solving 
your static power supply problems, just contact 
your local Westinghouse sales engineer. Or write: 
Wcstinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 

Westinghouse 
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NOVEL COMBINATION antenna-amplifier, in which RF amplifier (or heterodyne converter) is built as integral part of antenna structure 
is shown in two different types. Log-periodic dipole with tunnel diode distributed amplifier (left) was developed by Ohio State University 
scientists; the half-wave dipole (right) using a solid-state parametric amplifier was developed by scientists at New Hampshire University. 


Antenna Has Built-in Receiver Circuitry 


Bv Philip J. Klass 

Dayton, Ohio— Antenna for commu- 
nications, telemetry and radar which 
has part of the radio receiver circuitry 
integrated into the antenna’s structure, 
providing improved performance and 
reduced system size, was disclosed here 
during the recent National Aerospace 
Electronics Conference. 

The new technique is expected to 
find use in satellites and space vehicles 
where performance, size and weight 
are critical factors, as well as in terres- 
trial applications. 

An antenna which contains a hetero- 
dyne diode converter that produces an 
output at an intermediate frequency', 
called an “antennaverter,” and one 
whose structure contains a diode dis- 
tributed preamplifier, called an "an- 
tennafier.” were among the novel tvpes 
described by John R. Copeland of Cjfiio 
State University’s Antenna Laboratory. 
(The report was co-authored by Wil- 
liam J. Robertson, also of Ohio State.) 

A similar technique, in which a 
solid-state parametric preamplifier is 
built into the structure of a half-wave 
dipole element of a Yagi antenna for 
a satellite doppler tracking station (at 
108 me.) was described by Albert D. 
Frost of the University of New Hamp- 
shire's Antenna Systems Laboratory. 
(The report was co-authored bv Ronald 
R. Clark.) 

The new concept in antenna design 
is a direct outgrowth of recent develop- 
ments in diode parametric amplifiers 
and tunnel diodes. Copeland predicted 
that expected advances in solid-state 
circuitry' and molectronics "should 
soon make practical the integration of 
an entire radio receiver, except perhaps 


for the output display, into the antenna 

Working under the sponsorship of 
USAF’s Aeronautical Systems Division 
in Dayton. Ohio State University sci- 
entists have investigated a number of 
different types of integrated antennas, 
including the following: 

• Broadband spiral antenna with a 
mixer or tunnel diode that functions 
as a heterodyne converter to deliver 
the received signal at a new interme- 
diate frequency. 

• Traveling wave antenna in combina- 
tion with a traveling wave tunnel diode 

• Log-periodic dipole array in combi- 
nation with a tunnel diode distributed 

• Parasitic beam antenna whose reso- 
nant elements are used as tank circuits 
for a tunnel diode amplifier. 
Antennaverter Tests 

For Ohio State’s tests, an antenna- 
verter was built into the feed termi- 
nals at the tip of a conical spiral an- 
tenna. Tire arms, or radiating elements 
of the spiral, were the outsides of two 
coaxial cables while the cables them- 
selves served to bring in the local oscil- 
lator signal and take out the interme- 
diate frequency (IF) signal. 

By v arying the frequency of the local 
oscillator, the antenna effectively is 
tuned to any desired frequency over its 
bandwidth. 

'Hie Ohio State tests indicated that 
the antennaverter equipped with a con- 
ventional mixer diode (Type IN832) 
has approximately the same noise figure 
as a laboratory standard (General Ra- 
dio) coaxial mixer. Using a tunnel 
diode, the device exhibits a 7-db. gain 


over its performance with the INS32. 
Copeland said. The gain with signal 
conversion occurs because of the tun- 
nel diode's negative resistance charac- 

Thc traveling wave parametric an- 
tennafier approaches the ideal type of 
preamplifier bv distributing the ampli- 
fication along the length of the an- 
tenna structure itself. This provides 
extremely low-noise operation because 
amplification occurs at the point of 
signal reception without the usual 
transmission losses that occur as the 
signal travels out to an external re- 
ceiver/preamplifier. Copeland said. 

The traveling wave antennaficr can 
use variable capacitance diodes or tun- 
nel diodes. In a conventional travel- 
ing wave amplifier using tunnel diodes, 
ferrite isolators generafiv arc required 
to suppress the backward-traveling 
wave caused by mismatch which other- 
wise causes instability. But in the tun- 
nel diode antennafier, this backward 
wave is radiated from the antenna 
structure and the isolation problem is 
eliminated or greatly reduced. Cope- 
land said. 

Ohio State scientists also constructed 
a log-periodic dipole array antennafier 
using tunnel diodes installed in the 
feeder line into which the stub ele- 
ments connect. Preliminary measure- 
ments indicate a net gain of 3 db. per 
diode in the active region of the an- 
tenna and an improvement in noise 
figure similar to that obtained with the 
antennaverter. Work currently under 
way is aimed at determining the opti- 
mum configuration and methods of 
biasing the tunnel diodes. 

Copeland also described a resonant 
half-wave dipole with a gamma-match 
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arrangement for adjusting the impe- 
dance seen by the tunnel diode. The 
gamma-match provides sufficient range 
of adjustment so that the antennafier 
can be made to oscillate at the dipole’s 
resonant frequency and usable modu- 
lated signals have been radiated from 
the device, Copeland said. 

Supergain Structure 

If the gamma-match is adjusted so 
that oscillations do not occur, the an- 
tennafier resembles a conventional 
tank-type tunnel diode amplifier and 
arrays of such elements can be used to 
form highly directive antennas, Cope- 
land said. "It appears that a practical 
supergain structure could be built, with 
the necessarily violent amplitude dis- 
tributions obtained by adjusting the 
gains of the individual antennafier ele- 
ments," he said. 

Continued work with the new tech- 
niques should provide "great improve- 
ments in receiving systems, both large 
and small, and may be extended to 
transmitting systems as well,” Cope- 
land concluded. 

Par-Amp Antennas 

The University of New Hampshire 
scientists, working under the sponsor- 
ship of the Air Force Cambridge Re- 
search Laboratories, constructed a 
varactor diode parametric amplifier 
within the structure of both a 108- 
mc. half-wave and a 54-mc. quarter- 
wave dipole. Input signal for the 
parametric amplifier is derived directly 




I 

PARASITIC beam antenn. 

1 

whose resonant 


ncl diode amplifier is another novel form of 
integrated “antennafier.” 


from the signal induced potentials at 
the ends of the dipole. 

In describing the development. 
Frost emphasized that this is an inte- 
gral” amplifier-antenna design, and not 
merely an amplifier constructed inside 
the antenna structure. The shape and 
dimensions imposed on the dipole by 
its operating frequency are made to 
serve in a complementary fashion the 
network requirements of the parametric 
amplifier, he said. 

The parametric amplification mode 
used is one in which the variable reac- 
tive element (diode) is common to 
three independent loops: it is resonant 
at the input signal frequency and con- 
tains an equivalent source generator 
at the signal frequency’; it is resonant 
at the output signal frequency includ- 
ing the output load; and it is resonant 
at the selected higher (idler) frequency. 

Tire structure of a conventional 
dipole was modified by adding a con- 
centric center conductor. Coupling be- 
tween the inner region and the outer 
cylindrical surface occurs because of 
the fringing capacitance and through 
the shunt varactor diodes. Frost re- 

The inner region, through its spec- 
trum of TEM resonances, provides the 
resonant storage regions. The funda- 
mental TEM mode provides the sig- 
nal frequency, while the fifth order 
mode was selected for the idler fre- 
quency' storage. 

A resonance at the pump frequency 
is not required for the parametric gain 
condition, but it was found that more 
effective pumping action can be 
achieved if the pump frequency is 
matched to the sixth order TEM mode, 
Frost said. 

The output signal is extracted from 
the coaxial region by a rectangular 
loop appropriately oriented in a radial 
plane. The output loop has a length 
equal to half a wave length of the 
selected idler frequency, which mini- 
mizes coupling as well as resultant 

The half-wave parametric amplifier 
dipole, operating with a pump fre- 
quency of 600 me., produced a gain 


of as much as 19.7 db. at a signal 
frequency of 10S.5 me., Frost reported. 
Gain exceeded 17.5 db. over the signal 
frequency range of 107.5 me. to nearly 
109 me., he said. 

A change in the reverse (back) bias 
applied to the varactor diode from the 
optimum operating value to a point in 
the forward conduction region can 
change amplifier gain by more than 
45 db.. Frost noted. This results from 
inhibition of parametric amplification 
action and the combined effect of de- 
tuning and resistive shunting of the 
interior coaxial cavity. This means 
that a pulse signal control of varactor 
bias can be used to chop or interrupt 
an unmodulated signal at a selected 
rate or to switch the amplifier on/off 
at will. 

Future Effort 

Frost said the future work in inte- 
gral amplifier-antennas might include 
extension of present dipole configura- 
tions to higher frequencies by use of 
etched circuit techniques to produce 
the center conductor, output loop and 
tuning elements as a single integrated 
assembly. Another possibility is the 
use of slot apertures as the signal acqui- 
sition structure with the required reso- 
nant regions located beneath the 
ground plane. 

The new amplifier-antenna can be 
employed alone or in familiar wave col- 
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ON THE 

TASK ACCOMMODATA 

A tiskit, A Taskit — 

Answers by the basket. 

Does data that you can't adjust 
Make guesswork of your rockets' thrust? 
Let Task’s matrix-module flexures 
End your thrust-to-yaw conjectures. 

Is a large but unknown portion 
Of your moment due to torsion? 

Does your side-force interaction 
Drive computers to distraction? 

Can you record pure normal force? 
With Task's new kit, you can — of course! 
About these flexures, let us mention 
Their capacity in tension. 

They cannot buckle when compressed; 
Ground out if bending overstressed, 
Have long fatigue life, high on yield, 

Set up with ease out in the field. 
Indeed, don't all your test crews rate a 
Set of Task Accommodata? 





lection/ concentration structures, such 
as Yagi arrays, parabolas and corner 
reflectors. "Multiple units, provided 
with iu-phasc pumping and adjusted 
for equal gain, offer new opportunities 
for high-speed scanning of linear or 
circular arrays, or in direction finding 
applications using a Wullcnweber an- 
tenna or Luncberg lens," Frost con- 
cluded. 

The University of New Hampshire 
is located at Durham, N. H.; Ohio 
State University is located in Colum- 
bus, Ohio. 

NEW AVIONIC 
PRODUCTS 



• Photocell switch, called “Photran," a 
light-actuated PNPN silicon switch, has 
an impedance of more than 10 meg- 
ohms when dark and less than 10 ohms 
when illuminated. Device, measuring 
0.1 S5 in. dia. x 0.20 in. long, can de- 
liver up to 500 ma. load current at up 
to 200 v. with efficiency of more than 
98%. according to manufacturer: Solid 
State Products Inc., One Pingree St., 
Salem. Mass. 



c Tunnel diode for 10 kmc. operation. 
Type D-416S-D. a P-type germanium 
device capable of oscillating at frequen- 
cies above 10,000 me., has peak cur- 
rents of approximately 5.5 ma. and 
minimum pcak-to-vallcy ratio of 5:1. 
Units with peak current ranges of 4 to 
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50 ma. also have been developed. 
Negative resistance is 50-40 ohms, ca- 
pacity is 1 micro-microfarad and series 
resistance is 7-10 ohms. Device meas- 
ures 0.12 in. dia. x 0.057 in. high. Pro- 
duction quantities are available, accord- 
ing to manufacturer: Sylvania Electric 
Products, Semiconductor Division, Wo- 
burn, Mass. 



• Self-decoding digital readout, occu- 
pies only 1.0 x 5.1 in. panel space and 
extends 2.5 in. behind the panel. Read- 
out accepts either binary inputs or 
pulse trains and displays information 
in digital form providing six symbols 
in addition to 10 digits. Readout can 
display at rate up to 50 Characters per 
second. Device, which weighs 4 oz., 
operates from 12 or 28 v.d.c., requires 
0.57 watt-second per bit. Manufac- 
turer: Datascope Corp., 4025 Irving 
Place, Culver City, Calif. 



• Printed circuit connectors, for opera- 
tion at temperatures from — 60F to 
450F, can maintain continuity under 
sustained 40g vibration from 5 to 2,000 
cps„ according to manufacturer. Male 
Fuz-Lok contacts are staked to printed 
circuit boards or tape cable without 
soldering. Single and double sided con- 
nectors provide from five to 86 indi- 
vidual contacts. Manufacturer: Matrix 
Science Corp., 5511 Winona Ave., Bur- 
bank, Calif. 


NEW 

FROM 

WESTINGHOUSE: 

STATIC 

POWER 

SUPPLIES FOR 

GROUND 

SUPPORT 

EQUIPMENT 



Static inverters and converters in kilowatts from 
Westinghouse convert d-c to a-e, d-c to d-c and 
a-c to a-c. For ground support equipment applica- 
tions — from test to launch — these inverters perform 
unerringly. Operation is completely static. High 
efficiencies, smaller size and weight, increased re- 
liability, greater packaging flexibility, reduced 
maintenance are all attainable through use of 
Westinghouse static inverters and converters. Rat- 
ings of 10 kva are obtainable. Higher ratings are now 
under development. A 4.5 kw, d-c to 400 cycle con- 
verter is displayed at right. For help in solving your 
static power supply problems, contact your local 
Westinghouse sales engineer. Or write: Westing- 
house Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pennsylvania. >•»<» 

Westinghouse 
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Where does Hughes fit 
in the missile picture? 

The modern missile ranks as one of man’s most ambitious achievements. To 
design and build an efficient missile requires a wide range of skills — many 
of which did not even exist a few years ago. 

Today, many firms are pooling their special abilities to speed the develop- 
ment of more effective missiles. 

Hughes is active in a number of these team projects, as well as in the pro- 
duction of complete missile systems. Here are some examples of Hughes’ 
current missile work: 


POLARIS — Hughes is a prime contractor for the 
production of complete guidance systems for the 
Navy’s sub-launched ballistic missile and is a 
subcontractor for the fire control system. 
FALCON— With both radar and infrared guid- 
ance systems, the Falcon family of missiles has 
demonstrated amazing accuracy and reliability. 
To date Hughes has delivered to the U.S. Air 
Force over 30,000 of these high performance air- 
to-air missiles. And Hughes recently began 
production on a new nuclear Falcon missile. 
SIDEWINDER— This Navy air-to-air missile will 
carry Hughes infrared detector and cryostat sys- 
tems in its most advanced models. 

MAULER — A highly mobile anti-aircraft and 
anti-missile missile now being developed for the 


Army, the Mauler will have a Hughes designed 
guidance system. 

TITAN — Hughes is manufacturing portionsof the 
launch control systems for this Air Force giant. 
Hughes is also under contract to investigate the 
application of Versatile Automatic Test Equip- 
ment (VATE) for the guidance systems on the 
M1NU T ’EM AN, SKYBOLT, ATLAS, TITAN 
and HOUND DOG missiles. 


Electronics is our business. Over 5,000 Hughes 
engineers and scientists constantly search for the 
best way to do jobs never done before — for new 
ways to do old jobs better. Your problem may be 
an opportunity for both of us. 


Creating a new world with electronics 

HUGHES 
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20,392 RF OPERATING HOURS AGO... 



THIS KLYSTRON WENT “ON THE AIR” 

IN A RADAR SYSTEM. TODAY IT IS 
STILL PROVIDING TOP PERFORMANCE! 

That’s the record of a Litton L-3035 Klystron 
installed in an Air Force FPS-20 radar transmitter. 
Many more of these klystrons are still giving 
full performance after more than 10,000 hours of 
continuous operation at a peak power output of 
2.2 megawatts. 

There are good reasons for the longer life and more 
stable operation of Litton pulsed amplifier klystrons. 
For example, instead of removing contaminants by 
high-voltage operation during exhaust, we bake out 
the contaminants at extremely high temperatures 
before and after assembly and during exhaust. This 
insures the absence of contaminating molecules 
within the tubes. 

If you’re looking for long operating life, superior 
performance characteristics, and design and crafts- 
manship excellence in klystrons and other microwave 
tubes, see Litton Industries. 

Write to: Litton Industries, Electron Tube Division, 
San Carlos, California. Or better still, phone: 

LYtell 1-8U11. 



E LITTON INDUSTRIES 
Electron Tube Division 
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SAFETY 


CAB Accident Investigation Report — Part I: 


Structural Failure Cited in Electra Crash 


A Braniff Aim-ays Lockheed Electra, 
Model L-I88.A, N 9705C, broke up in flight 
and was further destroyed by ground impact 
and fire 3.19 miles east-southeast of Buffalo, 
Texas, on September 29, 1939, about 2309 
CST, All occupants, 27 passengers, sis 
crew members and one company employe. 


flight No, >42 of September -9, sched- 
uled between Houston. Texas, and New 
York International Airport, with stops at 
Dallas, Texas, and Washington, D. C„ de- 
parted the Houston Airport at 2237. The 
flight reported to San Antonio Center over 
the Leona VOR at 2305 at an altitude of 
13.000 feet. It then made its final radio 
contact with company radio at 2307. 

Structural failure of the aircraft occurred 
at approximately 2309 while on course to 
the next fix. Trinidad intersection. 
Weather at the time and flight altitude was 
good with scattered clouds above 20.000 
feet and with visibility of 1015 miles. A 
review of all records and crew reports in- 
dicated a routine operation from Houston, 
except that upon departure a terminal strip 
i m No. 3 propeller was not properly bonded 
and the No. 3 fuel tank sump pump be- 
came inoperative shortly after takeoR. 

The probable cause of this accident was 
structural failure of the left wing resulting 
from forces generated by undampened 
propeller whirl mode. 


The Flight 


a total of 34 persons including a crew of six 
consisting of Captain Wilson Elza Stone, 
First Officer Dan Hollowell, Second Officer 
Roland Longhill, and Stewardesses Alvilvn 
Harrison. Betty Rusch and Leona Winkler, 
none of whom survived. The delayed de- 
parture was due to a mechanical discrep- 
ancy involving No. 3 generator. This gen- 
• if N 970 


t I Iou 


After takeoR Houston departure control 
advised that it had the flight in radar con- 
tact and requested it to report when estab- 
lished ontbound on the 345-degree radial of 
the Houston omni. Flight 342 complied 
and subsequently was cleared to 9.000 feet 
and advised to contact San Antonio Center 
on 121.1 mcs. upon passing the Culf Coast 
intersection. 

Flight 542 reported to company radio at 
2251 as blocking out of Houston at 37, 
taking oR at 42, to cruise at 15,000 feet 
when so cleared, estimating Dallas at 2325, 
and that the Center had this information. 
At approximately 2252 Flight 542 reported 
to San Antonio Center as being over Gulf 
Coast intersection at 9,000 feet. Hie flight 

the Dallas Airport via direct to Leona, di- 
rect to Trinidad, direct to Fomcv. direct 
to Dallas, to maintain 1 5.000 feet. The 
flight was cleared to climb to its cruising 
altitude. 

Hie next transmission from Flight 542 
was to the San Antonio Center, giving the 
time over Leona as 05 at 1 5.000. San An- 
tonio Center acknowledged, and requested 
Flight 542 to change over and monitor the 
Fort Worth frequency of 120.8 mcs. at 
this time. The flight acknowledged. 

Shortly thereafter Flight 542 contacted 
companv radio with a message for main- 
tenance. adi-ising that the generators were 
then OK but that there had been insuffi- 
cient time for maintenance to insulate the 
terminal strip on No. 3 propeller at I Iouston 
and it would like to have it done in Dallas. 
At this time the flight also said it would 
give the communication center a Dallas 
estimate of 25. This was then followed by 

that No. 3 sump pump was inoperative. 


This 


was the final I 




> departure from 
voltage regulators fix. 


n the Nos. 3 
were interchanged. 

Actual gross weight upon departure was 
calculated at S3.232 pounds, including 17.- 
000 pounds of fuel, and was 10.54S pounds 
less than the authorized gross weight of 99,- 
800 pounds. The estimated time en route 
to Dallas was 41 minutes. 

The flight was given an instrumciit-flight- 
rules clearance svliich was to the Leona 
omni, via Victor Airway 1 3 west to the Culf 
Coast intersection, direct to Leona, to main- 
tain 2,300 feet altitude to Culf Coast, then 
to climb to and maintain 9,000. At ap- 
proximately 2240 the flight was cleared for 
takeoR and at 2242 it reported ready for 
takeoR and was airborne at 2244. 


Structural failure of the aircraft oc 
it approximately 2309 on course to tli 
ix. Trinidad intersection. 'Hie radia 


degrees. The main wreckage was located 
19.7 miles’ north of Leona omni. 3.19 
miles east-southeast of Buffalo. I exas. The 
time, 2309, correlates closely with the in- 
formation obtained from witnesses to the 
accident as well as the time indicated on 
impact-stopped watches recovered at the 

Investigation disclosed that there were 
no radar or radio contacts established with 
Flight 542 nor were any emergency calls 
received on guard frequencies or en route 
frequencies after 2307. 

Investigation also disclosed that there was 
no known traffic which could account for a 


ate vicinity of N 9705C at the time of the 
accident, nor svere there any missiles or 
unmanned aircraft in the region, according 
to the Department of Defense. 

Surface weather charts for the late- 
evening of September 29, 1959, and early 
morning hours of September 30. 1959, 
show a very weak pressure gradient from 
southwestern Texas cast-northeastward to 
western Alabama. A diffuse quasi-stationary 
front along the Appalachians reached into 
central Mississippi and extended along a 
line running from near Shreveport, Louisi- 
ana, to Fort Worth, Texas, thence south- 


> Jun 




soutlnvestward to the Mexican border, 
leading edge of this front was 
miles to the north of the crash 
time of the crash. 


The r, 
miles oi 


o Dallas 


which 

U. S. Weather Bureau forecasts called for 
severe thunderstorm activity. For this 
route the aviation area forecast, issued at 
1852 by the U.S. Weather Bureau at San 
Antonio, indicated scattered clouds at 4,000 
to 5,000 feet and a broken ceiling at 10,000 
feet in the vicinity of a few isolated dissipat- 

2100 and broken to 
scattered clouds above 10,000 feet elsewhere 
on the route. Additionally, the forecast 
indicated that low stratus, scattered to 
broken at 1,500 feet with its tops at 5,000 
feet along the coast, was expected to spread 
inland and lower to broken to overcast 

1.000 to 2,000 feet by 2200 locally 800 
to 1,000 feet, overcast; visibility five miles 
in fog over interior sections after 0200 

During the early evening of September 
29, 1959, weather reports show that over 
southeastern Texas there was generally 1/10 
to 5/10 of altocumulus clouds at 12,000 
feet; 6/10 to 9/10 of cirrus clouds above 

20.000 feet: and a few isolated dissipating 
cumulonimbus with bases around 4,000 feet. 
A small area of locally heavy thunderstorms, 
which developed near San Angelo at 1500 
and moved east-southeastward, had reached 
the vicinity of Kcrrville and Fredericksburg, 
Texas, by 2200 decreasing to 10 to 15 miles 
in diameter and was dissipating in the vicin- 
ity of Blanco, Texas, around 2200. At 2200 
significant, but isolated, radar echoes were 
reported southeast of Shreveport, Louisiana, 
and thunderstorms were visible from Lufkin, 
Texas. 

At the same time, lightning from the 
thunderstorm area near Blanco was visible 
from Waco and / 


e clear 


■ith 


iles, while Houston reported 
only high thin cirrus clouds above 20,000 
feet. Dallas had scattered clouds at 12,000 
feet in addition to the high thin cirrus deck. 

By 2300, surface observations and radar 
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reports showed almost all thunderstorms to 
he dissipating cxeept for an area extending 
from 2s nules north-northeast to 25 miles 
north-northwest of Waco. A second area 
showing on the radar scope at Waco was five 
miles wide and extended from 50 miles west- 
southwest of Palestine. Texas, to 50 miles 
east-southeast of Waco. The latter report 
places a radar echo approximately eight 
miles northwest of Buffalo. Texas, and is in- 
terpreted as being a rainfall echo, most likely 
the intermediate and higher level remnants 
of earlier thunderstorms moving from the 
west-southwest. 

A Grumman Mallard pilot en route from 
Dallas to Houston later reported encounter- 
ing intermittent light rain and moderate 
turbulence at 7,000 feet northwest of Buf- 
falo, Texas- and observed shallow buildups, 
estimating the tops to be about 10,000 to 
12,000 feet. He also reported distant light- 
ning to the west of course. This pilot re- 
ported that no weather was encountered 
south of the Leona intersection, which is 
about 25 miles south and shghtlv west of 
the accident site. The pilot of a military 
C-47 flying from Shreveport to Houston 
some SO or more miles cast of the accident 
site reported in smooth air at 6.500 feet 
and that the weather was clear between the 
C-47 and what was later determined to be 
the burning airliner. 

According to ground witnesses in Buffalo, 
Texas, and the immediate area at the time 
of the accident, skies were partly cloudy, 
the visibility was good, and no lightning was 
observed. Shortly after the accident a few- 
light showers were observed in the Buffalo 


area, but not at the accident site. By mid- 
night the only thunderstorm in the area was 
located by surface and radar observation 
within 50 miles of and northwest of Waco. 

While the flight crew of Braniff Flight 
No. 542 did not receive a preflight weather 
briefing at the Houston office of the U.S. 
Weather Bureau, company meteorologists 
provided the flight with current and forecast 
weather information for the route and termi- 
nals concerned. 

Witnesses 

All passengers aboard the aircraft when it 
arrived at Dallas from Chicago as trip 61/29 
who could be contacted by telephone were 
later questioned. N'o unusual incidents 
which could be directly related to this 
accident w-erc revealed. 

F.very known w itness who either heard the 
aircraft at the time of difficulty or observed 
the fire in the skv was interrogated. State- 
ments were obtained from all who were con- 
sidered able to contribute to the investiga- 

Witnesses reported hearing various noises 
of different intensities and of different 
pitches. Many of the sounds were likened to 
known noises such as the "clapping of two 
boards together, the sound of thunder, the 
roar of a jet plane breaking the sound bar- 
rier. whoosing screaming noise, creaking 
noise of a bulldozer." and ‘‘awful explosion. 

The majority of witnesses observed the 
large fire in the sky. 'file geographical po- 
sition of this fire was established at a loca- 
tion considered to be accurate within one- 
half mile. The elevation of the fire ball was 


calculated from information provided by 
three witnesses who were judged the best 
source for this information. Each had a fixed 
reference point for establishing the angle 
of elevation. This effort resulted in a mini- 
mum altitude of 17,000 feet and a maxi- 
mum of 25,000 feet. 

One witness stated that he observed a 
white light prior to hearing the unusually 
loud noise from the aircraft or observing the 
fire ball. 

Following this accident. 12 known un- 
usual noises such as jet aircraft, sonic booms, 
propellers at supersonic speeds. Elcetras 
cruising normally, and intentionally random 
noises were put on tape. This tape was 
played back to witnesses individually in an 
attempt to identify more closely the noise 
associated with the accident. None of the 
witnesses had been apprised of the source 
of the sounds they were about to hear. The 
net result of this effort was to liken the 
noises to those of propellers at supersonic 
speeds and/or those of jet aircraft. 

The wreckage was distributed within a 
long, narrow ellipse, the major axis of which 
was approximately coincident with the 544- 
degree radial of the Leona omni. The first 
item found at the southern edge of the 
wreckage pattern was a nine-inch section of 
hydraulic line from the left heat exchanger, 
and its position was fixed as 1 7.4 miles north 
of the Leona station. Proceeding northerly 
from this point toward the main wreckage, 
the major components were located in this 
order: No. 1 propeller and gearbox; left 
wing (including No. 1 engine and the No. 2 
powerplant); No. 4 powerplant; left out- 



4 Reasons Why Fixed Base Operators Prefer 
The New Childers Executive Hangars: 


Engineer designed for factory production. Efficiency of standard- 
ized, cold-formed structural components means lower cost than 
conventional structural steel. More strength and rigidity per pound 
of steel. 


Minimum maintenance, longest life. Roofing, siding, beams, columns 
and girts galvanized with minimum of 1.25 oz. psf. Deep-Rib 
Structural Panels for sides and roof are better looking, stronger 
than ordinary corrugated. 

Lowest cost erection. All parts assemble with bolts. No special 
equipment needed. 


Attract more business. Owners of expensive aircraft prefer storage 
and service where facilities include Childers Executive Hangars. 


There's an approved contractor in your area who will erect your Childers 
Executive Hangars. For full information on improving your base facilities 
and adding to profits, write air mail today : 


full HEDQ MANUFACTURING COMPANY 

V»n I LUEI\J Dept. H-2, 3620 W. 1 1 th, Houston 8, Texas 
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and Foamflex Air Dielectric coaxial 

• Delay Lines 

• Custom Cut Lengths 

• Special B.ent Shapes 

• Connector Fitting 
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AT ELECTRONICS INC. 
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hoard stabilizer section; right outboard wing 
panel; followed by the main wreckage area 
consisting of fuselage, empennage; No. 5 
powerplant. and right wing stub. 

The wreckage was strewn for a total dis- 
tance of 1 5.900 feet from the first recovered 
item to the nose crater, with some lateral 
spread of the debris, due in part to wind 
effect, the lighter pieces being generally east 
of the more dense ones. Two parts of high 
density, and therefore subjected to only 
slight trajectory deviation, were the No. 1 
propeller and gearbox package and the No. 4 
powerplant. The direction between these 
was 541 degrees, magnetic. 

At the main area. 5,19 miles from the 
highway intersection in Buffalo and on a 
bearing of 92.75 degrees from that inter- 
section, there were three basic concentra- 
tions of wreckage, one around the nose 
crater, one at the center section crater, and 
one at the tail cone. In addition, there was 
a wide scatter of aircraft parts and debris. 
Light material, such as paper, plastic, and 
insulation was found as far away as a half- 
mile to the north and northeast. 

Tire material at and west of the nose 
crater was. without exception, identified as 
fuselage and fuselage-contained components 
from the nose to fuselage station 570. This 
debris covered an area of about 20.000 
square feet of open, plowed ground. The 
nose crater, about four feet deep, was at the 
easternmost end of the area, and the fuse- 
lage material was fanned out westward for 
a distance of 200 feet. Approximately 90% 
of the forward fuselage was in crushed sec- 
tions of two feet square or less. 

The second concentration was approxi- 
mately 200 feet northeast of the nose crater 
and in a heavy growth of scrub oak. The 
material in this vicinity consisted of the 
center section, right wing fragments, the 
No. 5 powerplant. rear cabin structure, and 
components related to these portions of the 
airframe. The direction of travel here at the 
time of impact was 520-540 degrees as indi- 
cated by tree breaks and ground furrows. 

Tile tail section was located 250 feet 
northwest of the center section, with the 
rudder and elevator control cables lying 
across the tops of the intervening trees. 

The trees between the three areas were 
undisturbed except at localized points where 
loose objects bad passed through the 
branches. 



Assignment: manufacture star-shaped flame shields, heat shields, 
and other important structures for NASA’s Saturn booster. That’s 
only one side of the Lockheed/Georgia aerospace story. We offer 
space-oriented research (cryogenic lab, hypersonic shock tunnel, 
human factors). We know how to build huge structures. And we're 
at the hilb of the Strategic Southeast— practically next door to 
Huntsville and Cape Canaveral. LOCKH EED/G EORG IA 
Marietta, Georgia 
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Systems 

The cockpit of the aircraft was almost 
totally demolished. Those portions which 
were recovered were found at the bottom of 
the crater made by the nose of the aircraft. 
These were damaged so extensively that few 
of them were even recognizable. Neverthe- 
less. great effort was put into studvmg this 
debris, including the remnants of flight and 
powerplant instruments, hut this study 
yielded no information significant in estab- 
lishing the cause of the accident. 

The recovered flight engineer’s log sheet 
for 2250 showed tliat the altitude at that 
time was 7.000 feet; indicated airspeed 210 
knots; indicated outside air temperature 27C; 
engine and airfoil anti-icing off; and engine 
instruments indications were normal. The 
flight engineer's log sheet for 2500, which 
was recovered, indicated altitude 15,000 
feet: indicated airspeed 275 knots; indi- 
cated outside air temperature 15C. The 


In the game of “Stogey" two players alternately place cigars on 
a rectangular table with the restriction that each new cigar must 
not touch any of the previously placed cigars. Can the 1st player 
assure himself of victory if we define the loser as the first player 
who finds himself without sufficient room to place a cigar? 

— Contributed 

Designed to improve training and manufacturing techniques in 
the production of complex electronic sub-assemblies, compact 
audio-visual equipment is available from the Applied Communi- 
cation Systems of Litton Systems, Inc. In an application, an ACS 
System increased production by 40%, reduced rejects by 90%. 


answer to last week's problem; Only one man, Methuselah, 
who attained the record age of 969 years. Solving the equation 
2”” = 10‘, we have x = 3217 log2 = 968.4. The number of 
digits in 2”' ! — 1 is one more than the integral part of x or 969. 
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Built to cut air freight rates in half! 



New Douglas pure jet cargo-passenger 
transport will cut direct air cargo 
costs to less than 40 per ton mile. 


Here is the cost breakthrough long 
awaited by airlines and shippers. The 
Douglas Jet Trader will airlift 26 tons 
of freight and 54 passengers. Direct 
costs for coast-to-coast or interconti- 
nental operation will be less than 4 
cents per ton mile with only 27 pas- 
sengers. This ton-mile cost is based on 
passenger rates 20% lower than cur- 
rent non-jet economy fares. 

Cargo-Passenger Concept 
Solves the “One Way” 
Problem, Too 

Jet Trader passenger fares will more 
than pay costs on normally unprofit- 
able return flights, making reduction 
in tariffs possible. 

Most Modern Jet Transport 
of Its Era 

The Jet Trader gives passengers the 
same comfort and conveniences that 


the DC-8 all-passenger jetliners pro- 
vide. And it also incorporates the most 
modern techniques and equipment for 
handling freight. Its speed and range 
are comparable to those of the most 
advanced jetliners. 

Makes Vast Expansion of Air 
Freight Traffic Practical 
The Douglas Jet Trader opens a new 
era of mass cargo transportation by 
air. To equal its revenue potential, 
an all-cargo aircraft would have to 
be built one-third larger and have a 
capacity of 46 tons at equal range. 
It would have to carry a minimum 
of 23 tons of cargo to pay direct costs. 

Makes Debut in August, 1962 
First flight is scheduled for early 
August of next year. The huge cargo- 
passenger transports will be ready for 
airline operation in November, 1962. 


New DC-8F' Jet Trader by Douglas 



Dunn Engineering 

AIR BEARING TEST TURNTABLES 

... A Major Breakthrough in 

the State-of-the-Art of Gyro Testing 


As a sequel to the well-known Dunn oil-bearing T818 table, the 
Dunn T900 makes possible for the first time performance eval- 
uation of inertial grade gyros having drift rates of the order 

of .001°/hr. Advances in the design of the T900 table drive fhis new table represents the 
and rate read-out provide precise table rotation and digital 

information. most advanced stage of the 


The Inherently Compensated Air-Bearing Design eliminates 
the bearing flutter problem, and makes possible bearing stiff- 
ness of the order of 5,000,000 pounds per inch, thus limiting 
table top deflections to fractions of arc seconds. Use of air 
bearings provides zero stiction, minimal viscous drag, and 
eliminates mechanical bearing frictional uncertainties, permit- 
ting rate deviations no greater than 0.003°/hr. at frequencies 
of less than 0.1 cps. Orthogonalities are 5 seconds or less, and 
table axis angular wobble is less than 1 second of arc. 
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Dunn Engineering corporation 

CAMBRIDGE 41, MASSACHUSETTS 




inertial guidance system testing 
field. Other fluid-bearing tables are 
available... write for data sheets. 


• advanced electronic systems 

• inertial products 

• test facilities engineering 
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checked and then dismantled and inspected. 

pact damaged solenoid, after which its me- 
chanical functioning was found to be within 
operating limits. Inspection disclosed no de- 
fects or abnormal wear. No significant con- 
taminants were found within the valves. 

The pilot valves from tanks 1 . 2. and 4 
were recovered. Only the No. 4 valve could 
be tested and it functioned normally. No 
signs of pre-existing abnormalities were noted 
during examination of these valves. 

The fuel dump valves were impact dam- 
aged but were in the closed position. One 
tank shutoff was found in the closed position 
and one emergency shutoff valve was found 
in a partially closed position but was free to 
move. Three electrically operated shutoff 
salves were found minus their motors. One 
was closed and two were open. 

The fuel gauges of the fueling panel were 
examined by the manufacturer who deter- 
mined their final indications by two separate 
techniques, one of which involved gear meas- 
urements. The results of this method are 
considered to have an estimated accuracy of 
±62 pounds and were as follows: 

• No. 1 tank— 5.960 pounds. 

• No. 2 tank-3,610 pounds. 

• No. 3 tank— 4,080 pounds. 

• No. 4 tank— 4,080 pounds. 

Insufficient recovery was made of anti- 



Powerplonts 

A great amount of the powerplant investi- 
gative effort ssas directed toward determining 
if a failure or malfunction of any of the 
engines, propellers, or their associated sys- 
tems had contributed to or caused the acci- 
dent. Activity covered the following areas: 

• Oil systems for significant contamination. 

• Propeller reduction gear and accessory 
drive systems for gear and/or bearing failures. 

• Torqucmcters for rotational interference. 

• Power section rotors for over-temperature 
indications, bearing failures or rotor failures. 

• Fuel pumps and fuel controls for failures. 

• Propeller pitch change mechanisms and 
controls for failure. 

Detailed examinations in these respects 
did not reveal any evidence of failure or 
malfunction of the powerplants prior to the 
start of the separation of the No. 1 engine 
power section at the air inlet housing to the 
compressor split line. 

The investigation of the powerplants as 
well as other investigations revealed specific 
items which warrant discussion. 

Some witnesses reported hearing noises 
(this subject will be detailed later in this 
report), which from their various locations 
suggested possible engine overspeeding. Ex- 
aminations of the engines and propellers 
were made in detail for overspeed evidence 
of the kind that were noted during develop- 
ment tests. The first evidence of overspeed 
from tests, perceptible turbine and com- 
pressor tip diameter growth and resultant 
compressor tip rub. occurs at 20'';, overspeed 
(16,600 engine rpm.). 

At increasingly higher overspecds, com- 
pressor tip rub is more pronounced, turbine 
blade tip rub and some bearing distress be- 
comes evident. No measurable growth of 
turbine or compressor diameters or bearing 
distress of the kind associated with overspeed 
was noted. Based on propeller development 


work, the first evidence would be brinelling 
of the blade bearing races and it would occur 
at about 53% (21,120 engine rpm.) over- 
speed. Forty-one percent (19,500 rpm.) over- 
speed tests showed no brinelling. No brinell- 
ing of the kind that would result from 
overspeeding was noted on any of the pro- 
peller bearing races. 

Attention was directed to the No. 3 pow- 
erplant bv unusual markings on the safety 
coupling, the 50%, closed position of the 
electrically operated oil shutoff valve and the 
totally closed position of the actuator of the 
electrically operated fuel shutoff valve located 
within the fuel control. These shutoff valves 
are operated by the cockpit powerplant emer- 

S icy control which among other functions 
thers the propeller. Operating time from 
“open" to "closed" of these salves are; fuel. 
.3 to .4 seconds and oil. .5 to .97 seconds. 

The safety coupling functions to discon- 
nect the propeller from the engine in the 
event other protective devices liavc failed 
to function and the propeller is furnishing 
energy (negative torque) bv windmilling 
action to drive the engine. This action by 
the safety coupling is generally termed "de- 
coupling" and occurs when negative torque 
reaches approximately 1,700 slip. 

Comparison of the marks on the inner 
and intermediate members of the No. 3 
coupling with like marks on couplings known 
to have operationally decoupled and 
ratcheted revealed a dissimilar pattern. 
Metallographic and visual study revealed that 
high negative torque loads were applied 
w-hilc the intermediate member was out of 
alignment with the outer member. Impact 
loads between the inner and intermediate 
members were applied in both the positive 
torque and axial direction. 

Separation of the No. 1 engine at the 
air inlet to compressor case split line oc- 
curred early in the sequence of events as 
evidenced by the parts forward of the sepa- 
ration line being the first major component 
along the flight path. Except for a section 
of the air inlet casting flange between 3:00 
and 7:30 o’clock location which broke away 
and remained with the compressor flange, 
the 3-28 cap screws separated by tension 
failures and the A -24 cap screw’s pulled 
the inserts from the air inlet castings. 
Cap Screw Inserts 
Cap screw inserts which pulled out at 
the 10:00 to 11:00 o'clock location wiped 
metal from the face flange. The direction 
of this wiping action indicates the inlet 
housing rotated with respect to the com- 
pressor about a point measured radially 
outward at 1 1 :00 o'clock and five to six 
inches outside of the holt circle. Direction 
of rotation was clockwise relative to the com- 
pressor case and looking forward. The air 
inlet housing flange showed compressive 
loading between the 10:00 to 1 1 :00 o'clock 
location. A visual and metallographic ex- 
amination indicated that most of the scrape 
marks at the holes where the bushings 
pulled out had been made by the external 
threads of the bushings and there was no 
evidence found of a reversal of the scrap- 
ing direction or repetitive movement of the 
bushings across the scraped areas. Hardness 
tests of the stud and case materials were 

Marks were made by contact of the lead- 
ing edge of the first stage compressor blades 
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with the surface of the shelf just rearward 
of the inlet guide vanes. Rubs were con- 
fined primarily to the areas between _3 de- 
grees and 90 degrees and between 1~6 de- 
grees and 230 degrees, starting from the 
top and progressing clockwise. Tire rub 
marks were not truly circumferential in that 
those between 3 degrees to 90 degrees angled 
forward about 6 degrees and those between 
176 degrees and 230 degrees angled rear- 
ward about 3 degrees. The directions arc 
referenced to the counterclockwise rotation 
of the compressor rotor. 

The internal spline on the compressor 
stub shaft and the male spline of the com- 
pressor extension shaft showed contact marks 
on their normally loaded sides. The contact 
marks were made during the final 1-inch 
mesh of the splines as separation occurred. 

No. 1 propeller blade angle when re- 
covered was in the order of 51 degrees to 
56 degrees. The remaining propellers were 
at or near feathered. 

Structures 

A major portion of the aircraft structure 
was shipped to a Dallas warehouse for fur- 
ther study. All structure was examined for 
break patterns, fire damage, stress patterns, 
explosive damage, and mechanical defects, 
with many of the individual pieces and/or 
sections being subjected to laboratory ex- 
amination and evaluation. Certain sections 
of the structure were assembled in mockup 
form to help define failure, breakup and fire 
patterns. All of the structural damage was 
classed as from one or more of the following: 


borne fire, and/or ground fire. After a basic 
study of wreckage distribution, it became 
evident that the aircraft had experienced 
airborne disintegration which broke the air- 
craft up into a number of major sections 
as outlined under “Wreckage Distribution." 

The left wing struck the ground butt-end 
first, right side up. after passing through 
trees approximately 50 to 70 feet high. In- 
cluded with the left wing were the left 
landing gear. No, 2 QEC" unit and the No. 
1 engine (minus propeller, gear box, air 
inlet housing, and QEC structure t. The 
wing was subjected to intense ground fire 
as a result of the ignition of fuel from the 
No. 1 fuel tank. 

The ground fire area extended 1 30 to 
200 feet ahead of and approximately 100 
feet behind the wing, but laterally only a 
few feet beyond the tip and the root. Some 
portions of the left ss'ing in the trees showed 
no evidence of fire, whereas others directly 
over the principal wing wreckage showed 
light deposits of smoke. The starter com- 
pressor (magnesium), located normally in 
the rear of No. 2 nacelle area, was com- 
pletely consumed by fire and its louvered 
cover panel lying under it showed signs of 
heavy black smoke exiting through the 
louvers: however, the adjacent cover panel 
was found outside of the ground fire area 
and showed no evidence of ever having been 
subjected to fire or heat. 

Tire initial left wing separation occurred 
between the No. 2 nacelle and the center 
section. During the mockup of this area, 
approximately SO per cent of the lower 
planking in the No. 2 fuel tank area was ac- 

*QEC is used herein for "Quick Engine 
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Westinghouse packages silent, lightweight, static 
transformer-rectifier units now in use on the Snark 
missile and Sergeant missile launcher, Lockheed 
Electra and USAF C-130 Hercules aircraft. The 
1 50 ampere non-rcgulatcd d-c power supply shown 
at the right is used on the Electra. Size: 0.4 cu. ft. 
Weight: 19 lbs. Our breadth and depth of line in 
T-R units meets any specific altitude or environ- 
mental condition for both regulated and non- 
regulated units. For help in solving your static 
power supply problems, contact your local Westing- 
house sales engineer or write Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Penna. 

Westinghouse 
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a unique lentlership role 


iment in their totality. Now more 
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CONCEIVE 
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NEW PROJECTS 
FOR SPACE 

Outstanding openings for scientists and 
engineers with advanced degrees and at 
least five years of experience. 

SENIOR SCIENTIST for R & D in new mate- 
rials systems to withstand reentry and 
space environments. Technical fields of 
interest include ceramics, refractory 
metals and organics for structural 
applications. 

SENIOR SCIENTIST to direct advanced analy- 
sis in trajectory studies (lunar and 
interplanetary), launch vehicle optimi- 
zation and general requirements for pro- 
pulsion and guidance systems. 

SENIOR EN6INEER to direct studies in pre- 
diction and computation of the thermal 
environment of space and reentry vehi- 
cles. Research required in cooling tech- 
niques and test facilities for simulation. 
EXPERIENCED CONCEPTUAL CONFIGURATION DESIGN- 
ERS for work on space vehicles, payloads 
and manned spacecraft. Requires cre- 
ative design experience in one or more 
of these fields. 

PHYSICIST OR PHYSICAL CHEMIST for theoreti- 
cal work in the energy conversion field. 
Solid state physics, reaction kinetics and 
relativistic quantum theory. Ph.D. and 
familiarity with nucleonics required. 
NUCLEAR EN6INEER for design and develop- 
ment work in energy conversion, includ- 
ing reactor analysis, shielding, advanced 
nuclear propulsion, compact power 
reactors. Must be familiar with exotic 
materials and thermionics. 

Alt qualified applicants will be consid- 
ered without regard to race, creed, color 
or national origin. 

Send resume to: 

Pro/essional Placement Office 
Chance Vaught Corporation 
P. O. Box 5907 
Dallas 22, Texas 

CHANCE iCN 
VOUGHT M/ 


and identifiable parts from this area showed 
no evidence of heat, fire, or soot. 

The rear fuselage, the center section, in- 
cluding the right wing-to-wing station No. 
529, and the rear portion of No. 3 engine 
struck the ground with great force. The rear 
half of the lower center section planking re- 
mained intact. The rest of the center sec- 
tion box area was reduced to hand-sized 
fragments. The planking and front spar of 
the right wing stub were shattered with only 
the lower planking material remaining in 
large sections. The fuselage side and top 
panels were distributed over a wide area 
but the individual panels were relatively free 
of severe impact marks and crushing effect. 
There was no evidence of fire or soot on the 
right side of the fuselage, in the center sec- 
tion, right wing stub, or the interior of the 
fuselage. 

The exterior surfaces of the left fuselage 


flight fire effects. The biaxiallv stretched 
plexiglass cabin windows on the left side 
aft of fuselage station No. 659 had been 
surface distorted in the form of intersecting 
trenches and variable sized rectangular raised 
areas or islands. The severity of the window 
distortion increased progressively toward the 
aft end of the fuselage. This type of sur- 
face distortion is a common characteristic 
of this plastic when it is exposed to above 
normal heating effects either by direct flame 
impingement or by radiated heat. The expos- 
ure time, type of heat and applied tempera- 
ture arc all variables which will cause distor- 
tion pattern changes, i.e.. depth of trench- 
ing. size of islands, and degree of edge 

Lockheed Aircraft Corporation conducted 
tests to attempt to determine the nature 
of controlled variables which would cause 
similar type of distortion of plexiglass sarn- 
ies as evidenced by the fuselage windows. 

easonablc correlation between laboratory 
tests and observed heat effects on the air- 
plane was achieved in several instances; how- 
ever, it is noted that the controlled test con- 
dition did not necessarily represent the exist- 
ing airborne conditions at the time of occur- 
rence. The following is a quoted smnmarv 
of Lockheed’s Report No. 14,281. dated 
2/15/60: 

"1. The surface heat effects observed on 
the cabin windows wore caused by flame im- 
pingement rather than by radiated heat. 

"2. Time duration of the heat exposure 
on window- No. 13 was between 6 and 10 
seconds. 

"3. The flame temperature in the region 
of window No. IS was approximately 
2.000F.” 

The blue trim paint which runs longitu- 
dinally along the left side of the fuselage was 
blistered in two areas: the lower half of 
the trim stripe on the galley door and the 
central part of the stripe aft of fuselage 
station No. 1117. The paint blistering 
occurred m narrow bands running parallel 
to the normal air stream and was most 
severe in the area under the stabilizer. Paint 
had flaked off in patches throughout the 
affected areas. It was noted that no paint 
blistering occurred in the immediate vicinity 
of any of the windows, even those showing 
the most severe heat effects. 

Smoke and soot deposits existed in a 
number of places on the left fuselage sur 
faces. The white painted area above the 


windows from fuselage station No. 875 to 
fuselage station No. 1030 was heavily sooted 
with streaks running up and hack at a 20 
degree angle. The soot deposits were 
heavier in areas between the rings and 
stringers than they were directly over the 
ring and stringer stiffeners. A scallop pat- 
tern of soot deposit w-as evident for about 
1.5 inches aft of each ring between stringers. 

This scallop pattern became progressively 
more evident toward the rear fuselage sec- 
tion. A streak of black oily substance was 
deposited from fuselage station No. 570 to 
the tail cone. This streak, unlike some of 
the other deposits on the aircraft, could 
not easily be wiped off and gave the appear* 
ancc of having been partially baked to the 
metal. In addition to the 12 inch wide 
band which started about 42 inches behind 
the galley door and extended all the way 
rearward, numerous fine streaks existed 
both above and below the window line. 
While most of the streaks were parallel 
to the flight path, there were minute streaks 
upward and aft at an approximate angle of 
30 degrees. 

The tail section consisted of vertical fin 
and rudder, stabilizer stubs, tail cone 
(fuselage station No. 1117 and aft), and 
the lounge floor. The direction of collapse 
of the right underside of the cone indicated 
that this section struck the ground while 
moving rearward, causing damage to the 
elevator power package, the base of the rud- 
der. and the elevator root sections. The 
vertical fin was undamaged except for a 
scries of slight linear dents in the leading 
edge. It was found that the wing plank- 
ing stiffeners exactly fit these marks. 

One other matter should be mentioned. 
On the ground at Houston and shortly 
before departure. First Officer Hollowell re- 
marked to a representative of the engine 
manufacturer (Allison-General Motors), 
“This aircraft trims up funny." There was 
no further discussion on the matter nor 
was it made an item of record in the air- 
craft’s logbook. 

As a result of this and another accident 
six months later to the same model air- 
craft, the manufacturer instituted a search- 
ing reassessment of the aircraft’s design. 
The work was largely analytical but also 
included wind tunnel testing and flight 
testing. The program of design re-evalua- 
tion was extremely extensive. 

Two questionable items in the design of 
the airplane came to light. One of these 
was that significant loads imposed on the 
wing intermediate ribs between the fuselage 
and outboard nacelles by shell distortion 
had not been included in the design loads. 
The other was that the dynamic response 
of the outboard nacelles in turbulence was 
different than that used in the original 
design, with the result that the torsional 
loading of the wing inboard thereof was 
increased. In addition, the rc-cvaluation 
program disclosed that, with the stiffness 
of a power plant nacelle installation re- 
duced below normal, propeller “whirl 
mode" could persist undampened and 
couple with the wing thus exciting it to 

(This is the first of a two-part scries deal- 
ing with the CAB accident investigation into 
the destruction of a Brand T Airways Efectra 
at Buffalo, Tex.) 
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Now Build Microminiature Circuits 
In Your Own Laboratory 
With RCA Micromodules 


RCA Micromodule Laboratory Kit offers your design 
staff the circuit flexibility of this proved RCA concept 

RCA’s Basic Micromodule laboratory Kit now places full 
facilities for building and encapsulating experimental 
Micromodules directly in the hands of your own design 
group. From breadboard to finished Micromodule, you 
can evaluate your own circuits, assemble and encapsu- 
late to your own specifications. 

COMPLETE KIT 

The kit provides all of the tools and instructions needed 
to convert many of your existing electronic-circuit de- 
signs into Micromodule equivalents: special air-abrad- 
ing tools and automatic-control equipment, encapsu- 
lants, encapsulating mold, curing oven, cleaning ma- 
terials, special microscope, special jigs — all are supplied 
with your Basic Micromodule Laboratory Kit. 

The stock of microelements and other components 
provided in the kit can be used for a wide range of 
circuit designs. 

STEP-BY-STEP INSTRUCTIONS 

In addition to a complete training course by RCA Engi- 
neers, design and instruction manuals supplied with the 
kit give the step-by-step procedures for converting to 
micromodular form and for building your own Micro- 
modules. The Design Manual shows, for example, how 
to divide circuits into units to suit Micromodule require- 
ments — how to determine the positions of microele- 
ments in the assembled Micromodule — how to lay out 
the wiring for interconnections between Micromodules 
—how to make mechanical layouts. The Instruction 
Manual clearly explains and illustrates all of the tech- 
niques for building and testing experimental Micro- 
modules. 

DESIGN ADVANTAGES 

Design, breadboard and build prototypes with the Lab- 
oratory Kit. Control your designs from initial idea to 
final testing in the confines of your own laboratory. 
When you are ready to incorporate Micromodules in 
your equipment, call on RCA for volume production. 
RCA’s broad experience in Micromodule production in- 
cludes more than 30,000,000 element hours of perform- 
ance testing and over 700 circuit designs. RCA Micro- 
modules offer component densities to several hundred 
thousand parts per cubic foot, high reliability, low ulti- 
mate cost. 






(bottom). 



AVAILABLE NOW 

Your RCA Field Representative is ready to give you the 
details on the RCA Basic Micromodule Laboratory Kit. 
He will also be pleased to quote you low, production- 
quantity prices for RCA manufacture of Micromodules 
designed with your Laboratory Kit. For additional in- 
formation about RCA Micromodules and the Laboratory 
Kit, write RCA Semiconductor and Materials Division, 
Commercial Engineering, See. E-112-NN, Somerville, N. J. 
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PILOT 

Experienced on DC 3 
and light twins. Re- 
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cial minimum of 5000 
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multi-engine and 200 
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time. Emphasis to be 
placed on airway in- 
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censes must be current. 
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NEW SPACE AGE FUTURES FOR 
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in CONNECTICUT or FLORIDA 
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1 

ADVANCED PROJECTS AND APPLIED RESEARCH GROUPS 

For new research and development projects and long-range 

ROCKET ENGINE TEST SUPERVISORS (Florida only) 

MECHANICAL DESIGN ENGINEERING 
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Engineers with experience in the analysis of propulsion systems 
analysis, vibration, compressor analysis, turbine analysis and 

EXPERIMENTAL ENGINEERING 
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PRATT & WHITNEY AIRCRAFT 
410 MAIN STREET 
EAST HARTFORD 8, CONN. 
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PRATT & WHITNEY AIRCRAFT 
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FLORIDA 
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LETTERS 


ANP Decision 

I was impressed with your editorial on 
the ANP (AW May 8, pp. 20-21). Your 
article pointed out . . that the Joint 
Chiefs of Staff have stated repeatedly since 
1959 that there is no specific military re- 
quirement for a nuclear-powered aircraft." I 
believe that old records will also show that 

for either the first Wright brothers' airplane 
or the first submarine. 

There has been a lot of talk about the 
missile gap. Could this be because around 
1950 there were no specific military require- 
ments or funds for missile development? 
It looks as if the President of the United 
States in 1970 will probably call for an in- 
vestigation into the ANP gap. 

W. F. Chana 

General Dynamics/ Astronautics 

Fairchild AFB, Wash. 

In addition to the strong editorial by 
Mr. Robert Hot/, which appeared in your 
May 8 issue, may I plead with Aviation 
Week to consider the following suggestion: 

Since the one sure method we have as 
citizens of the U.S.A. is to voice our 
feelings, I ask you, a powerful force in 
aviation, to include in your next issue a 
cut-out page. This cut-out would contain 
a statement to Mr. McNamara's organiza- 
tion explaining the great need for reappraisal 
based on a complete scientific study of 
the ANP program. We, as individuals, 
given the initial impetus, could sign this 
statement and mail it to the proper authori- 

An error has been made and we can't 
stand idly by and watch the results. 

S. J. Zican 
Edwards AFB, Calif. 

Fighter Concept 

With regard to the article on p. 29 of 
the Apr. 1 7 issue, concerning the TFX joint 
fighter concept, it would seem that the com- 
mittee left a significant omission in its in- 
dustry tour. If you agree with the conclu- 
sions I draw below, it might be a worthwhile 
subject for editorial comment. 

It appears that what is required is a cheap, 
simple airplane capable of relatively ad- 
vanced performance and able to mount 
relatively sophisticated electronic gear. Ex- 
amining the mission requirements set forth 
in the article, it appears that an airplane is 
already well advanced in development which 
could fulfill the air superiority, interdiction, 
and reconnaissance missions with very little 
additional effort — the Northrop N-156. 

It would seem that this airplane together 
with a series of electronic gear modules could 
be made to serve these missions quite ade- 
quately. The fact that the airplane is al- 
ready in an advanced stage of development 
would also yield significant advantages in 
time and expense. In spite of all this, it 
seems that the airplane has been passed over 
completely. There may be good reason, 
but to a disinterested observer the reasons 
don't seem at all obvious. 


of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week , 
330 W. 42nd St., Nets York 36, N. Y. 
Try to keep letters under 500 urords and 
give a genuine identification. We will 

of writers will be withheld on request. 

With regard to the ground support mis- 
sion, the concept presented on p. 160 of 
the same issue may not be as ridiculous as 
it seems on the surface. If we come one 
giant step and a half forward and consider 
a turboprop version of the proven F-51, it 
might not appear so ridiculous at all. Some 
friends and I actually considered a cleaned 
up modification of this type, a couple of 
scars ago. It didn't make any economic 
sense as a private venture, but at least we 
did find that there were engines available 
that could be adapted to the airframe if 
one had the time and money. 

Again, this would provide the Army with 
a relatively cheap and quite simple aircraft, 
capable of operation and maintenance in 
forward combat areas. 

Jim Radcliffe 
Mercer Island, Wash. 

Yugoslavian DC-6B 

Read with interest p. 42 of the May 8 
issue, regarding Yugoslavian Airlines. 

Caption of top picture presents picture 
of DC-6B. with marking YU-AFB, listed 
as only DC-6B that is operated bv this 
line, however, second from top picture 
lists photo of similar DC-6B, incorrectly 
listed as Convair 440, with different regis- 
tration than fir3t one. 

With other evidence, the aircraft listed 
as CV440 has Douglas emblem clearly 
shown on vertical stabilizer. 

Enjoy your magazine greatly, but am 
particularly interested in Air Transport 

Carl Warrell 

Manager 

Jackson Travel Agency, Ltd. 

Longview, Tex. 

(The second photo, erroneously labeled 
as a Convair 440. is. of course, the Douglas 
DC-6B.— Ed.) 

British Candidate 

It is with much joy and pride that the 
people of the United kingdom have greeted 
the news of the wonderful space flight of 
America's first astronaut, Alan Shepard. 

This flight has been for ns as important 
to our country's morale and future outlook 
as that of the United States themselves! 
As a staunch reader of Aviation Week, I 
am in no doubt of America's future in space 
which will most obviously surge ahead now 
that the barrier has been broken for the paths 
of future astronauts. We in Britain admire 
the open-mindedness of the American 
government and all connected with the 
scientific exploration of space travel, for 
this latest mark in America's history shows 
that America Is most probably further 


ahead in space technology than the Russians, 
who have shrouded all their development in 
secrecy, and are obviously holding back 
the names of Cerman scientists of V-2 

It is unfortunate for me, with such a 
strong interest in space development, that 
I live in the British Isles, where a small 
country like ours cannot afford to engage 
in such wonderful work, as it would give 
me great pride to train for future astronautic 
ventures with the American NASA, thus 
making the possibility of at least one 
British astronaut in America's program of 
the future. 

Malcolm F. Pike 
Swindon, Wiltshire 
England 

No-Show Penalty 

I can sympathize with the airline manage- 
ments which want to go slow on no-shows. 
Customer goodwill is a veiy important asset 
to service industries like the airlines, and if 
they feel that penalizing no-shows will hurt 
their over-all profits that is their decision 
under our capitalistic system. 

However, we taxpayers are still paying a 
lot of money to guide and protect any plane 
in the sky, no matter how many empty seats 
it carries. There is no reason why Uncle 
Sam shouldn't get tough with no-shows. 
The simplest way would be to hold back 
the 10% tax on any refund, unless a request 
for refund of the tax were postmarked three 
days before takeoff. 

If the airlines wanted to keep irate no- 
shows from blaming them, they could in- 
clude a leaflet with each refund pointing 
out the expensive services the government 
provides for each seatholder. whether he 
is using the seat or not. 

Lewis J. Grant, Jr. 

Chicago, 111. 

Question of Aid 

I have read with interest the letter in 
AW May 8 (p. 134) written by Capt. 
Roberto Lim. In one paragraph of Capt. 
Lim's fine letter he makes reference to the 
various problems he and his organization are 
encountering and states ". . . our problem 
is not studied by the technical people of the 
United States . . ." After this statement, 
he then advises that “We, therefore, have 
found that in spite of ourselves, we must 
look to other areas for possible solutions to 
our aviation problems." 

In short, then, the U. S. is to assume 
that if we don't solve the problems of any 
country which apparently it cannot solve 
through its own cooperative efforts, then 
they will seek resolution elsewhere! In the 
past, and especially in the case of newly 
organized countries, this kind of reference 
has meant “you do it. Uncle Sam, or we'll 
go to the Communists." 

Deep in my heart and mind, I refuse to 
believe that this is what Capt. Lim means, 
although its wording would imply so. 

W. C. Heller 
Flourtown, Pa. 
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first manned probe into space, we congratulate all who had a hand in the success 
of Project Mercury. Resistoflex hose was on the capsule, of course, 
and on the missile and ground support equipment that helped it fly. 
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